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IN ANALYSIS, TENSILE, GAUGE, FINISH AND FABRICATING QUALITIES 
Write Department W P for full information on your requirements 


WIRE DIVISION :-- OFFICES AND PLANTS 
7850 SOUTH CHICAGO AVENUE - -- CHICAGO, ILLINOIS 


GENERAL OFFICES . .. CLEVELAND, OHIO 
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IS CUSTOM MADE TO If so 
WT Wire, to be suitable tor springs, must pro- 
EACH BUYER'S HE vide an expertly balanced combination of 
REQUIREMENTS yi five factors....uniform tensile strength--elas- 


ticity -- plasticity -- resilience -- endurance 
under stresses..... all consistently maintained. 


Each user’s requirements vary according to 
the use to which the wire is to be put and 
the type of machines in which his product is 
manufactured. 


YOUNGSTOWN assures uniform qualities 
by four safeguards... first, by proper analysis 
and rigid control of open hearth practices:-- 
second, by the use of the most accurately 
controllable heat-treating equipment:--third, 
by proper practice and perfected equipment 
for drawing wire of any desired type:--fourth, 
by constant and intensive metallurgical con- 
trol and rigid inspection standards 


To assure the selection of the right spring 
wire for each individual use YOUNGS- 
TOWN sends its metallurgical engineers in 
person to users’ plants, where by first-hand 
study, they familiarize themselves with both 
operating conditions and service require- 
ments. 


The success of these two procedures is amply 
demonstrated by the long list of manufac- 
turers who use YOUNGSTOWN SPRING 
WIRE exclusively. If you are a user of 
spring wire, we invite you to make use of our 
metallurgical advisory service. 
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THE YOUNGSTOWN SHEET Sm AND TUBE COMPANY uae 


Manufacturers of Carbon and Alloy Steels Youngstown 


General Offices - - YOUNGSTOWN, OHIO Spring Wirect 


pouring molten 


Sheets; Plates; Tubular Products; Conduit; Tin Plate; Bars; 
Rods; Wire; Nails; Unions; Tie Plates and Spikes. 


pig iron into 
open hearth 








THERE ff 
NO SUBETITUTE 
FOR 

ERIENGE 


There is no substitute for experience in any line of endeavor. 
Particularly is this true as applied to Carboloy cemented car- 
bide—a relatively new material from which unusual benefits 
can be obtained in large measure when properly applied. 


To assist you in the proper application of Carboloy cemented 
carbide dies there is at your disposal the extensive service 
organization of Carboloy Company, Inc., representing many 
years of highly specialized experience in the application of 
cemented carbides. A large percentage of these men have 
been with Carboloy for over five years, and many have been 
connected with the development and application of Carboloy 
since its inception in 1928. All are direct representatives. 


In the cemented carbide field ‘“Carboloy’”’ is synonymous 
with ‘‘experience”’ 


CARBOLOY COMPANY, Inc. ~<A. = = 


DETROIT, MICHIGAN 
> > 
CHICAGO - CLEVELAND - NEWARK - PHILADELPHIA - PITTSBURGH The Mark of CARBOLOY 
Authorized Distributor: Canadian Distributor: REG. U.S. PA 
Hartley Wire Die Company, Waterbury, Conn. Canadian General Electric Co., Ltd., ‘Toronto, Ontario 
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“HUDCO” PRODUCTS... 
Specially Processed Copper Wire... 


a a Electrolytic and Oxygen Free a a a 


WIRE--- 


ESPECIALLY MADE 
FOR METALLIZING 


Pure Lead 
Lead Alloy 
Pure Zinc 
Zinc Alloy 
Copper 

Tin 

High Brass 
Low Brass 
Solder Wire 
Cadmium 


Nickel Silver 
(10%, 18%, 30%) 


Aluminum 
Monel Metal 


Phosphor Bronze 
Pure Nickel 


Commercial Bronze 


nom & 








“HUDCO” 
High Conductivity 
Electric Wire 


+ + + 


BRUSH WIRES, 
CRIMP and STRAIGHT 
Brass, Steel, Nickel Silver, 


Copper and Phosphor Bronze 
+ + + 


TINSEL LAHNS 


Silver Plated Copper, 
False Gold and Copper 
+ + + 


METALLIC FIBRE FOR 


PACKING PURPOSES 


Copper, Bronze, Zinc, 
Lead and Aluminum 
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FINE BARE WIRES 


High Brass 

Low Brass 

Zine 99.99-+- and 
High Tensile Zinc 
Commercial Bronze 
Phosphor Bronze 
Pure Tin 

Lead 

Antimonial Lead 


Cadmium 


Nickel Silver, 10%, 18% 
and 30% 


Silver Plated Copper 
False Gold and 
Special Brass and 
Bronze Alloys to 
Specification 








Winco Leak 


SaEnEIREEnaE= asia 


THE WINSTED DIVISION OF HUDSON WIRE COMPANY, WINSTED, CONN. 





proof Enameled Wire 


and enameled wires in all Standard and Special Covering a & A 


Made to meet the most exacting requirements A A A 








Estab. 1902 


We can serve you quickly and economically. 
Send in your specifications for a quotation. 


HUDSON WIRE COMPANY 


Ossining, N. Y. 


Successors ROYLE & AKIN Estab. 1902 
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Under this one roof, Diamond, Carbide, and Steel Dies 
are manufactured from Raw Material to Finished 
Product by the most: efficient and scientific facilities 


known to the Industry. Automatic machinery... built to 
the highest degree of accuracy 


... coupled with our own 
research laboratory equipped 
with the latest precision ap- 
paratus, enables us tu meet 
any requirement in a wire 
drawing die. Inquiries are 
cordially invited. 
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Wire Drawing and the Cold Working of Steel 


HE publication of the first 
edition of “Wire Drawing and 

the Cold Working of Steel’ oc- 
curred over ten years ago, but in 
this age of technica] development 
the progress made is so rapid that 
such a_ period is_ sufficiently 
lengthy to make any text-book out 
of date, and in the preparation of 
the second edition of this valuable 
work the author has not been so 
much surprised that much has had 
to be revised, or rewritten, as that 


By Alastair T. Adam, A.R.T.C. 
Photographs, Diagrams & Tables 


any of the text could be left without 
modification. 
ee) a 
HE main scheme of the original 
edition has been retained with 
its intention of so presenting the 
subject that it may be of interest 
to both the wire manufacturer and 
the wire user. Some matter has 
been eliminated, but much has been 
added, notably an entirely new 
chapter dealing with typical ap- 
plications of wire; and although 


Second Edition 


some of the old text remains un- 
altered, every chapter has been 
completely revised and several en- 
tirely rewritten. The volume has 
also been re-illustrated with a 
large number of photographs, dia- 
grams and tables. Thus has been 
brought fully up to date the 
author’s intention to explain the 
real nature of cold-worked pro- 
ducts, and to show how the physical 
properties required for a _ par- 
ticular process may be obtained. 


New---Revised---Up To Date Edition 
PRICE $12.00 PER COPY DELIVERED 


In The United States — Duty Paid 











STEEL WIRE & 





By 











c/Uaurice Bonzel 


A New Book 
About Wire! 





HIS complete treatise on every phase of the manufacture 
of high and low carbon steel and ferrous alloy wires now 


available in English, in a limited edition 


... The author, trained 


as a metallurgist, is general manager of a large wire mill in 


France. 
ties. 


He has taken full advantage of his unique opportuni- 


495 pages. 414 charts, photomicrographs and 


illustrations 


Translated and Published by Kenneth B. Lewis, Consulting Engineer 


Price $15.00 





WIRE & WIRE 


17 East 42nd Street 


Mail Your Orders To 
Book Department 


PRODUCTS 


New York, N. Y. 











Morgan-Connor Continuous Wire Machine, Type C, air cooled. Fully 
equipped with motor and control, clutches and safety stop. Machine 
takes wire either hard drawn or annealed. Patented wire can be 
started at about 11 gauge. 





@ Morgan-Connor Continuous Wire Machines are 
designed to improve quality and to increase produc- 
tion. The high block design is one of their many 
features and is considered one of the most important 
contributions to wire drawing procedure in many 
years. It allows ample storage between dies, proper 
cooling of wire and prevents objectionable slippage. 
Improved clutch arrangement permits butt welding, 
making continuous operation possible for the life of 





the dies. Morgan-Connor Continuous Wire Machine, Type B. Fully equipped with motor 
and control, air-cooling system, clutches and safety stops. Designed to start 
from commercial No. 5 rod in either high carbon or softer grades. 


Morgan-Connor Wire Machines require a mini- 
mum of floor space. Rugged strength is manifest in 
every unit. Machines are available in sizes and 
number of drafts to suit the requirements of the 
purchaser. Each has adequate safety features that 
protect the operator. 


Plant records show that Morgan-Connor Wire 
Machines are production units that successfully meet 
the exacting demands of the present market. They 


make labor and floor space pay profits. Morgan-Connor Continuous Wire Machine, Type D. This machine is designed 
especially for drawing finer sized wire. Starts from No. 17 patented wire. 


MORGAN CONSTRUCTION COMPANY, Worcester, Mass., U. S. A. 


MORGAN {O.8. 
Me Machines (MANU RACY 
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Discussions At The 


Wire Association Meetings 
At Cleveland—October, 1936 


NOW AVAILABLE IN 
STENOGRAPHIC MINUTE FORM 


PRICE $5.00 PER COPY 


—_—_ oso 


Interesting Data on 


STRAIGHT LINE CLEANING . . . MATERIAL HANDLING . . . 
FURNACE ATMOSPHERES . . PATENTING . . . NORMALIZING . .. 


DIES AND LUBRICANTS ... TESTING .. . 
ELECTRODE STEEL . . . SPRING MAKING .. . 
PLASTIC FLOW OF METALS IN COLD WORKING .. . 
LEAD SHEATH FOR POWER CABLE ... 
POWER REQUIREMENTS FOR COPPER WIRE DRAWING . . 





To Those Who Attended the Meetings and Who Paid the Registration 
Fee, the Cost is $2.50. 











LIMITED EDITION - : - : - - - - LIMITED EDITION 


MAIL YOUR ORDER TODAY TO 
RICHARD E. BROWN, Secretary 


The Wire Association 





17 EAST 42ND STREET NEW YORK, N. Y. fF CO 








62 


WIRE 














MACHINE is, after all, a tangible thing. 
There it stands; you can go and lean against 
it, if you choose. But its virtues—as they affect 
your problems, both in the market and the mill 
itself—are almost wholly intangible. 
The qualities in the continuous - drawing 
Vaughn Motoblox which account for its speedy 
efficiency, versatility, durability and dependability 


are, in general, not to be seen with the eye or 
touched with the hand. But they are there, 
built into the machine, the direct result of three- 
score years of specialization in wire-drawing 
equipment. 

@ These added values are demonstrable in all 
Vaughn Machinery—a line which covers every 
requirement of the modern wire-mill. 


COMPLETE WIRE DRAWING EQUIPMENT... CONTINUOUS OR SINGLE HOLE... FOR THE LARGEST 
BARS... FOR THE SMALLEST WIRE... FERROUS, NON-FERROUS MATERIALS OR THEIR ALLOYS 


THE VAUGHN MACHINERY COMPANY 


CUYAHOGA FALLS, OHIO bs 











**Not a better die 
but the best"’ 














UNWIDIES 


We have always claimed that customer satisfaction 


was the most contagious and convincing form of ad- 
vertising. 


Since UNWIDIES steadily continue to supplant others, 


we believe our opinion has been justified. 


UNION Wire Dict CorporATION 


MAIN PLANT AND OFFICES — Stamford, Connecticut 


BRANCHES: 
Pittsburgh Chicago Cleveland 


Hamilton, Ont., Canada Montrouge, France 


Paris, France 
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Trenton Worcester New York 
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A monthly publication devoted to the production of Wire, Rod and Strip 
Wire Products and Insulated Wire and Cable 
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The Spotlight is on FIRTHALOY 


On the industrial stage, the spotlight is on FIRTHALOY 
—a star performer. Recognition of extraordinary merit 
came quickly from a few friends but now has become 
general. Even the “critics” now praise FIRTHALOY 
because it can be relied upon for day to day consist- 
ently superior performances. 

Whether the desired performance be drawing wire, 
rod, or tubing, you can count on—FIRTHALOY. Insist 
on the trademark on every die. 


FIRTH-STERLING | 
STEEL COMPANY 






Works: McKEESPORT, PA. 
NEW YORK CHICAGO HARTFORD 
CLEVELAND - DETROIT LOS ANGELES 
PHILADELPHIA DAYTON 
GLOBE WIRE DIVISION, McKEESPORT, PA, 
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Recovery of Steels From Acid Brittleness 





Object of the Investigation 

UE to the fact that “pickling” 

of steels induces in them a 
brittleness, which often proves to 
be a stumbling block to industries 
in which acid cleaning is neces- 
sary, it was deemed of sufficient 
importance to warrant an inves- 
tigation of this problem. 

+ + + 


HE research to be described in 
the following pages has been 
carried out with the following 


definite objects in view: 

(1) To investigate the time rate of 
recovery of toughness of steels, 
after an acid treatment to induce 
an embrittlement. 

(2) To find how this rate varies with: 
(a) Temperature. 

(b) Chemical composition. 
(c) Physical structure. 

(3) To find for different steels the best 
heat treatment, which will result 
in an efficient rapid rate of recov- 
ery of toughness with the mini- 
mum amount of surface oxidation. 
That is, to find minimum temper- 
atures at which various types of 
steels can be effectively “dehydro- 
genised’”’, or at least partially re- 
covered to a toughness which will 
make further processing less dif- 
ficult. 

+ + + 


Part (I) 
Theoretical and Historical 
Introduction 


HE general problem of diffu- 
sion of hydrogen through 





*A thesis submitted to the Faculty of 
Engineering of McGill University in par- 
tial fulfillment of the requirements for 
the Degree of Bachelor of Engineering, 

1936. 


PART | 


By Sydney Coppick 
McGill University, Montreal, Canada 


Contents* 
Part | 
Object of the Investigation. 
Part (I): Theoretical and Historical 
Introduction. 
Part (2): Commercial Application. 
Part (3): Alternative Method of Solv- 
ing the Problems. 
Part (4): Apparatus. 
Part (5): Procedure. 
Part Il 
Part (6): Results. 
Part (7): Discussion and Interpreta- 
tion of the Results. 
Part (8) Conclusions. 
Bibliography. 
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steel has been investigated by a 
great number of workers; how- 
ever, there is still no generally 
accepted theory as to the mechan- 
ism of the diffusion, although many 
hypotheses exist. Most author- 
ities on the subject agree that the 
solid is permeable to the gas only 
when the latter is in the atomic 
form; thus, the supposed diffusion 
of molecular hydrogen through 
steel at high temperatures must 
proceed through the rapid surface 
absorption of gas molecules, which 
dissociate and atomic diffusion fol- 
lows slowly. 
+ + + 

OREOVER, when a metal is 

subjected to an acid treat- 
ment, so that atomic hydrogen is 
generated at the surface, we have 
a more rapid rate of diffusion of 
the gas into the metal. Thus may 
absorb or occlude steel twenty 
times its volume of nascent hydro- 
gen. On prolonged exposure to 





the air, or more rapidly on heating, 
the hydrogen is evolved. 
+ + + 


HE most important mal-effect 

of occluded hydrogen in steel, 
or as it is called “hydrogenised 
steel”, is the embrittlement which 
the gas imparts to the metal. J. 
W. Andrews(‘) proposes that the 
intercrystalline cement between the 
ferrite crystals plays a part in con- 
veying the gas into the interior of 
the solid metal. This supposition 
is based on the following phen- 
omena. When a piece of wrought 
iron is subjected to treatment with 
a saturated solution of sodium 
hydroxide, for some time at 100°C, 
the mass of metal becomes brittle, 
but on remaining longer in the 
solution, the iron loses its brittle- 
ness. To account for this peculiar 
behaviour, Andrews _ suggested 
that the loss of toughness is due to 
the more rapid absorption of the 
gas in the amorphous intercrystal- 
line layers, than in the crystals 
themselves, and that the expansion 
of these layers forces the crystals 
apart and hence weakens the co- 
hesive forces between them. On 
remaining longer in the solution, 
the iron loses its brittleness as 
the hydrogen gradually diffuses 
from the intercrystalline cement 
into the crystals. 

+ + + 


HIS theory, although it qual- 
itatively accounts for caustic 
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embrittlement, it does not fully ex- 
plain the phenomenon of acid em- 
brittlement. If steels are hydro- 
genised by acid treatment, they 
show no recovery of toughness 
even after lengthy immersion in 
dilute acids, but the brittleness 
soon reaches a maximum, which is 
unaffected by further acid treat- 
ment. Despite this evidence in 
contradiction to the theory, it is 
widely accepted as it is substan- 
tiated by the fact that electrolytic 
iron, already saturated with hydro- 
gen, is not further embrittled by 
sodium hydroxide treatment. 
+ + + 
ANY other theories for the 
mechanism of the diffusion of 
hydrogen into steel and its result- 
ing effect on the physical proper- 
ties of the metal have been postu- 
lated. T. Graham(?) regarded the 
hydrogen as existing in a special 
form which he called “hydrogen- 
ium”; he supposed this form to 
have the property of alloying with 
iron to form a brittle, easily de- 
composed alloy. The exceptional 
chemical activity of the occluded 
hydrogen supports the belief that 
the gas is present in the atomic 
form. Another piece of evidence 
which makes more probable the 
theory of atomic occlusion, is that 
put forward by A. Sieverts, (*) 
who deduced that since for the 
occluded gas vp” is constant, while 
in the gaseous phase vp is constant, 
it may be proved mathematically 
by means of the partition law, 
that the gas must be occluded as a 
monatomic molecule, that is in the 
nascent state. 
+ + + 
OME observers have come to the 
~ conclusion that the occlusion is 
a case of pure absorption, or in 
other words merely a solid solution 
of the gas in the metal, while others 
have acquired evidence of the ex- 
istance of hydrides of a very un- 
stable nature, which decompose 
rapidly below 250°C. While deter- 
mining the rate of evolution of 
gas from hydrogenised steel, A. 
| Hughes(*) noted that there are 
— i discontinuities in the evolution rate 
, which are accompanied by changes 
in mechanical and magnetic prop- 
erties, and hence claimed the exis- 
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“Bakers’’. (Courtesy of The Morrison Engineering Co., Cleveland, Ohio.) + co - + tance of hydrides. 
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WINKLEMAN, (°) 








while studying the rate 
of diffussion of hydrogen 
through a closed iron tube, 
used as the cathode in the 
electrolysis of sodium hy- 








a metal be given a treat- 
ment to produce a lean, 
etched, non-oxidized sur- 
face; this is accomplished 
by means of acid pickling. 
The most important of 
these industrial processes 











droxide, found that the 





are: 














rate of transfer of the gas 
formed on the outside sur- 
face of the tube into the 
interior, was independent 
of the internal pressure, 
and hence concluded that 
the pressure of the gas on 
the outside surface is not 
of the same order of magnitude 
as that on the inside, and is not 
less than 58 atmospheres. By 
sealing the tube and inserting a 
high pressure gauge, M. Bonzel 
(°) reports that equilibrium was 
reached only when the internal 
pressure rose to 300 atmospheres. 


+ + + 
ATES of diffusion lead A. 
Colhn(*) to the conclusion 


that the occluded gas is held in the 
metal in the form of electrons and 
protons, but substantial evidence 
for this is not available. It has been 
observed that although the 








(1) Rubber and _— synthetic 


plastic coating of metals. 





Zine coating or galvan- 








SANXSY TESTING MACHINE 
(Fig. 1) 


Fig. 1—Sankey Testing Machine. aa > o 


strength due to occluded hydrogen. 
His investigation shows that not 
only does the absorbed gas weaken 
the intercrystalline cement, but it 
does also decrease the cohesion 
across the cubic cleavage planes, 
but does not prevent slipping of the 
icositetrahedral planes of the crys- 
tal. 


+ + + 
Part (2) 
Commercial Application 


HERE are many commercial 
processes which require that 


izing. 
Tinning of steels. 


Lead coating with tin 
bond. 


Wire drawing. 
General steel processing. 





(5) 
(6) 
+ - 


UE to acid treatment, the metal 
occludes hydrogen which not 
only causes a detrimental change in 
its properties, but as a result of 
the pressure of the occluded gas, 
tends to leave the metal and so will 
cause blisters on, cracks in, and 
poor bonds between the metal and 
its coating, if the hydrogen has 
not been previously removed. In 
practice the hydrogenized metal is 
baked in a furnace, generally op- 
erating from waste heat from an- 
nealing furnaces. The tempera- 
ture of these furnaces varies from 
65° tc 200°C and the period of 
baking varies with the 










































































presence of hydrogen af- f 
fects the physical proper- 
ties of the metal, it has no 
effect on the microstruc- 
ture. According to F. C. ry IT te 
i hey rc} hey 
G. Muller(*) the gas is SS SS 
not occluded but is held T > 
mechanically in the pores of Be en eh i wei Ba §: ioe i 
the metal and may be lib- ye la to ee be 
erated by boring. Heats - | —| HLA] 
of absorption, however, ‘es ae “RII Ee TAY 
would seem to discredit [Xj -7]|-B () Le | 
this theory. ge os ee ras ae Se 
+ + + PE" |- — §. ~ fa ee 
tea rs i eaelige= Soak 
HE mechanism of hy- Peg ta c ee 
drogen embrittiement eS RS a 
has been recently studied ee —————_e— 


by L. B. Pfeil,(®) the first 
investigator to obtain de- 
finite information regard- 
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ing the changes in crys- 
tal and_intercrystalline 


Fig. 2—Experimental Baker. + 
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temperature and the qual- 
ity of the product desired. 
Data regarding the rate 
of recovery of toughness 
of pickled steels are im- 
portant to industries en- 
gaged in the above men- 
tioned processes. 


+ + + 


i * pertaining to this 
problem are very 
scanty; there are the re- 
sults of only two investig- 
ators available. A. Lede- 
bur('°) investigated the 
recovery of toughness of 
hydrogenized iron wires; 
his work, however, is main- 
ly of a qualitative nature. 
Recently, Maurice Bonzel 
(*) determined the rate 
of recovery of toughness 











+ + of high carbon, annealed, 
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steel wires, but confined his ex- 
periments to recovery at room 
temperature, in boiling water, and 


by vacuum extraction. Futher- 
more, he did not attack the prob- 
lem of low carbon steel embrittle- 
ment, which is the most common 
in practice. 4 4 4 


Part (3) 

Alternative Method of Solving 

Problem 

O infer that baking is the only 
available commercial method 
of dealing with acid embrittlement 
would be false, as there exists the 
practice of removing, or at least 
partially removing, the cause of 
this phenomenon. The mechanism 
of pickling is not simply the sol- 
vtion in acid of the oxides of iron, 
but is more of a mechanical nature. 
The rust and scale, with which the 
metal surface is coated, does not 
completely cover the metal, but 
cracks and pores are abundant. 
Thus, the acid may seep through 
these crevices and attack the base 
metal, producing hydrogen gas, the 
pressure of which causes the scale 


to break off. 
+++ 


OW, after a relatively short 
period of attack, the useful 
work of the acid is complete, fur- 
ther attack being undesirable in 
that there is a waste of both acid 
To this is added the 


and metal. 





fact that this practice often pro- 
duces a badly pitted and very por- 
ous surface. Moreover, the greater 
the quantity of hydrogen generated 
at metal surface, the greater the 
diffusion into the metal, and hence 
the more brittle the product. It 
has been found that the addition 
of certain substances to the pick- 
ling solution retards the wasteful 
reaction of acid and metal, as well 
as decreasing the embrittlement. 
Many by-product chemicals are 
used for this purpose, but the 
mechanism of their passivating ef- 
fect is only vaguely understood, 
although it has received consider- 
ably attention during the last few 
years. Since most of these “in- 
hibitors” are of a colloidal nature 
it is believed that their function is 
to produce, after a relatively short 
period of acid attack, a protective 
stable absorbed layer on the steel, 
which prevents further metal sol- 
ution. + + + 


S a rule, inhibitors are not very 

reliable, although they do gen- 
erally serve their purpose at low 
temperatures. However, being col- 
loidal they tend to flocculate at 
higher temperatures and are then 
useless. There must also be taken 
into account the fact that most 
inhibitors are specific in their ac- 
tion, and one substance may not 
be used for all types of steels. Thus 





baking remains as the only sure 
method of dealing with acid brit- 
tleness. In favour of baking there 
also exists the necessity of drying 
the coating which the metal is us- 
ually given after the acid treat- 
ment. This coating may be of the 
nature of a flux, or merely of the 
type used in the wire industry as 
a lubricant bond, for example, lime. 

+ + + 

Part (4) 

Apparatus 

HE apparatus used for deter- 
mining the toughness of the 
metal was that known as the “San- 
key Testing Machine’. By this 
method one is able to obtain the 
energy expended to fracture by 
bending, a specified sample of steel. 

+ + + 
HE machine, as in figure (1), 
consists of a bed plate to 
which is fixed a grip (A), which 
holds a flat steel spring (B). An- 
other grip (C) is attached to the 
other end of the spring; this grip 
also holds the sample (D). the 
other end of which is connected to 
the lever handle (E). A fine steel 
wire (L) is attached to the grip 
(C) and passes over a multiplying 
pulley (N) and is then connected 
to a sliding pencil holder (H). The 
wire is kept taut by passing it over 
another pulley (O) to a spring 
and hanging weight, not shown in 





Fig. 3—Chart for Sankey’s Metal Bending Tester. 





the diagram. Beside the sliding 
pencil holder (H), there is a drum 
(G), carrying the recording paper. 
The drum has a ratchet wheel (K) 
with a detent which is operated by 
the motion of (H). 
+ + + 
HUS, as the lever (E) is turned 
through the standard angle 
the sample (D) bends, and the 
bending effort is transmitted ‘to 
the spring (B), which also bends 
slightly under the stress. The strain 
in (B) is transmitted through (L) 
and (N) to (H). Hence, the pen- 
cil moves backwards and forwards 
as the sample is bent by the lever 
arm, first in one direction and then 
in the other. As the pencil passes 
from right to left, it operates the 
detent, which allows the drum to 
turn slightly through one notch of 
the ratchet. Thus a diagram is 
drawn on the recording paper as 


shown. 
+ + + 


O ensure steady controllable 

temperatures of baking, the 
bath shown in figure (2) was used. 
This consists merely of a hot plate 
nichrome wire heater (A), below 
the glass oil bath (B). The oil is 
kept in rapid circulation by means 
of a motor driven stirrer (C), 
while glass tubes (D), containing 
about one inch of sand, rest on the 
bottom of the bath and are kept in 
position by the asbestos cover and 
ring (E). These tubes contain 
the samples to be baked. The bath 
is heavily lagged with asbestos 
packing between the glass vessel 
and the metal casing. Tempera- 
ture control is accomplished by 
means of a lamp bank and a resis- 
tance coil. Due to the fuming of 
the oil at high temperatures, it was 
found necessary to apply a slight 
suction over the oil; the more vol- 
atile components are condensed in 
the trap, while the fixed gaseous 
fumes are dispensed with through 
the water vacuum pump. 

+ + + 
Part (5) 
Procedure 


(a) Calibration of "Sankey Testing 
achine™. 

HE handle end (F) of the lever 

(E) was inserted in the grip 

(C), and a blank chart was placed 

on the drum, while the pencil point 


\ 





was set at the zero line on the 
chart. A spring balance was at- 
tached to the lever at the groove 
(P) and a force of 20 pounds ap- 
plied. Since the lever was 3 feet 
long, the bending effort applied 
was 60 pounds feet, and the pencil 
should have drawn a line on the 
recording paper from zero to the 
60 pounds feet line. As the line 
drawn was usually longer or 
shorter than this, adjustment was 
made by altering the effective 
length of the spring (B), by means 
of the side spring plates at the 
grip (A). By trial and error, the 
effective spring length was varied 
until the pencil recorded exactly 
the bending effort applied, for 
bending stresses on ether side of 
the neutral postion. 
+ + + 
(b) Running a trial. 
HE samples of steel were first 
prepared; they were 4 inches 
in length, and either %% or ;’°; inches 
in diameter, as indicated in the 
results. These test pieces were 
then oxidized, below the critical 
temperature, in a “Hump” electric 
furnace. 
+ + + 
BATCH, consisting of 6 to 8 
test pieces, was then pickled. 
The acid treatment followed was 
to immerse the samples in a Sol- 
ution of 10% by volume of 66° 
Beaumé sulphuric acid. The time 
of pickling was either 30 or 60 
minutes, and is indicated in the 
results. The volume of dilute acid 
was 1 litre per 6 samples, and the 
pickling temperature was 20°C. 
During the pickling the acid bath 
was kept well stirred to guard 
against uneven hydrogenisation. 
+ + + 
T the end of the pickiing period, 
the samples were removed 
from the acid bath and washed 
twice with 200 c. c. of cold water, 
and then rinsed in a suspension of 
lime in cold water, and immediate- 
ly wiped dry with a cloth. One 
sample was withheld for a test, 
while the rest were dropped 
down the tubes inserted in the 
constant temperature bath. At 
time intervals, usually from 15 to 
30 minutes, a tube was withdrawn 
from the oil bath, the sample ob- 
tained and tested in the machine. 


HE tests were conducted in the 
following manner. The test 
piece was secured in the handle 
(E), by means of the set screw, 
while the other end of the sample 
was fixed in the grip (C), with a 
gauged 134 inch length of the 
sample between the faces of the 
handle and the grip. With the 
pencil adjusted at the zero position 
on the chart, the lever handle was 
pulled forward through the first 
bend, until the mark on the handle 
coincided with the last division 
mark on the standard angle. The 
bending was then reversed through 
the indicated angle and the pro- 
cess repeated until the specimen 
broke. The point of fracture was 
noted in terms of a fraction of one 
bend. + + + 

HE energy expended on the 

specimen was then determin- 
ed. As the standard angle was 
9114°, the are through which the 
bending effort was applied was 
1.6 feet. The work done was, 
therefore, the product of the num- 
ber of bends, the average bending 
effort, and 1.6. These units express 
the energy in foot pounds, and the 
values of the various factors were 
readily obtained from the record 
of the test on the chart. 

+ + + 

HE ultimate value of tough- 

ness to which the metal would 
recover was first determined 
roughly from a test on a non- 
pickled sample; however, this gave 
slightly inaccurate results due to 
the slight decrease in cross-sec- 
tional area as a result of the solu- 
tion of the metal in the acid. A 
pickled sample was heated for 2 
days at 250°C and then tested. 
This test gave results slightly low- 
er than those obtained for the 
original sample, but the deviation 
was of the order of only 3 or 4%. 
This latter value was taken as the 
ultimate value of the toughness of 
the sample. 

+ + + 
HE above procedure was car- 

ried out, varying the following 

factors: 


(1) The chemical composition of the 
steel. 

(2) The temperature of baking. 

(3) The time of pickling. 

(4) The physical state of the steel. 

(5) The diameter of the specimen. 


(Please turn to page 108) 
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Cable Developments 





IGHLIGHTS in the develop- 
ment of insulated cable were 
two. new rubber insulations for 
railway-signal cable, a varnished- 
cloth insulation for operation at a 
temperature of 90 C, a self-sup- 
porting aerial cable, and detailed 
improvements in all other types 
of cable and accessories. 


+ + + 


Rubber-insulated Cable 


UCH intensive development 

was devoted to. railway- 
signal compounds to obtain the 
combination of high-insulation re- 
sistance and long aging. That work 
has resulted in two compounds, one 
with an oil base, and 
the other with a miner- 
al base. 


+ + + 


SPECIAL thin- 

rubber insulation, 
Thinwol, for multicon- 
ductor control cable, 
reduce the diameter, 
weight, and cost of the 
cable. Coronol, the 
corona-resisting com- 
pound, was improved to 
the point where an op- 
erating temperature of 
70 C is permissible, thus 
increasing the rating of 
cable insulated with it. 


+ + + 


N the field of port- 
able cable, an_ all- 
rubber parkway type of 
two-layer construc- 


tion was designed, Fis. 3!1- 


press. 


By John Liston, 


General Electric Co., Schenectady, N. Y. 


An outline of the develop- 
ments in electric cable dur- 
ing the year 1936, as com- 
piled by the General Elec- 


tric Company. * * * 





which uses a high-quality insula- 
tion and an extremely tough flex- 
ible outer jacket. 


> i > 


EVELOPMENT in the use of 
rubber-like synthetic ma- 
terials was carried on steadily. 
One result was Flamenol which is 
remarkable for the fact that it does 
not support combustion when sub- 





a’ dp 


Testing Frame for cable lead thickness gauge installed on lead 
+ + + + + 


In 1936 


jected to heat. It is also oil- and 
moisture-resisting. At present it 
is used as an insulation up to 600 
volts and has the additional good 
property of being tough enough 
to serve as sheating material. 
+ + + 

Cloth-insulated Cable 

NEW high-temperature varn- 

ished cambric cloth was pro- 
duced. The temperature rating 
of the previous type was 75 C, 
whereas the new one can be used 
at 90 C. It is suitable for voltages 
up to 17 kv. The use of this cloth 
should result in a considerable in- 
crease in the rating of the cables 
of which it forms a part. 

+ + + 


HE standard cloth 

was much improved 
especially in the _ pro- 
cesses of impregnation. 
Thorough impregnation 
makes the cloth more 
impervious to moisture, 
and gives lower dielec- 
tric losses and iower 
ionization, which are of 
particular advantage in 
cable for voltages of 5 
ky. and higher. It also 
shows much better aging 
at high temperatures. 

+ + + 


Aerial Cable 
FEATURE of this 
cable is the design 
adopted to make it self- 
supporting. A covering 
of alternate strands of 
galvanized-steel wire, 
interlocked with special 
(Please turn to 
Page 103) 
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A Special Computer for the Wire Industry 





N a previous article appearing 

in the April, 1936 issue I cov- 
ered in some detail the calculations 
involved in computing Wire Sec- 
tional Area Reductions and Drafts. 
An explanation was given of a 
method for solving these problems 
on the Slide Rule, and also a 
method of obtaining wire strengths 
and strengths per square inch by 
Slide Rule. 

+ + + 


HEN computing a large num- 
ber of individual problems on 
the Slide Rule, some confusion was 
encountered in converting a series 
of percentages of reductions to 
the necessary Slide Rule setting of 
100 minus the per cent of reduc- 
tion. This fact, and the necessity 
of constantly shifting the slide, 
especially when doing calculations 
in 90’s and 100 to 110’s prompted 
me into the investigation of a Disc 
Rule with the percentage of reduc- 
tion figures marked directly on the 
Rule. After building a 
number of experimental 
computers of various de- 
signs the one shown in 
the illustration was evolv- 
ed. 
+ + + 
ITH this Computer 
wire reduction prob- 
lems may be solved with 
one setting of the disc 
and one movement of the 
hairline. The same Com- 
puter may be used for 
Wire Strength and 
strength per square inch 
problems. 
+ + + 
HE principal features 
of the Computer are: 


1. A movable disc the rim 
of which is divided logarith- 
mically clock-wise from 10 to 
100 and notated from 1 to 10. 
These figures are used for set- 


By Tom Gore, Jr., 


Representative, Williamsport Wire Rope Co., 


New York, N. Y. 


A special computer for solving 
wire reduction and wire strength 
problems quickly and easily with 
specific directions for using in 
the wire mill or rolling mill. * 


diameters and this circle is called the 
“Diameter Circle”. 

2. On the same movable disc, an inner 
circle, is divided into two semi-circles. 
Each of these semi-circles is divided 
logarithmically, clock-wise in the same 
manner as the Diameter Circle, that is, 
divided 10-100 and notated from 1-10. 
This inner circle is called the ‘Wire 
Strength Circle”. 

3. A stationary card on which the disc 
is mounted and pivoted. The card has 
drawn on it a circle of the same radius 
as the disc with the pivot point as the 
center. This circle is divided into two 
semi-circles and each semi-circle is di- 
vided logarithmically, clock-wise from 10 
to 100. But in notating this circle, two 
sets of figures are used. In the first set, 
the entire circle is notated counter clock- 
wise from 0 to 99. The circle, when so 
notated, is called the “Per Cent of Re- 
duction Circle’. In the second set of 
figures, one semi-circle is notated clock- 
wise from 1 to 10. This semi-circle is 
called the “Per Square Inch Semi-circle”’. 

4. A suitable radial straight edge. 








ting and reading the wire Wire Computer + + + e ° 





Directions for Using the 
Computer 


HEN using the Computer for 
reductions in sectional areas 
and drafts, the card is held so that 
the words ‘Per cent of Reduction 
Circle’ are at the TOP. When 
using the -Computer for Wire 
Strengths and strengths per square 
inch, the card is turned 180° and 
held so that the words “Per Square 
Inch Semi-circle’” are at the TOP. 
+ + + 
HERE are two points on the 
card marked with arrowheads. 
When using the Computer for re- 
ductions in sectional areas and 
drafts, the arrowhead at 0% Re- 
duction, on the RIGHT hand side 
marked “D Set DIA” is used for 
setting the initial diameter. 
+ + + 
Y strength problems, the arrow- 
head at 1273 of the Per Square 
Inch Semi-circle on the LEFT hand 
side is used for setting the wire 
diameter, and this point 
is marked “S Set DIA”. 
(See article in April, 1936 
issue for derivation of 
1273.) 
+ + + 
HEN using the Wire 
Strength Circle, that 
half of the circle which 
is uppermost after the 
disc is set, should be used. 


+ + + 

HE following typical 

wire mill problems 

will illustrate the method 
of using the Computer: 


1. Drafts 
Hold card so that “Per 
cent of Reduction Circle 
is at the TOP. 


(Please turn to 





os + page 107) 
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Announcing A Development In 
Editorial Policy -- - 


-«+ SPRINGS ano WIRE PRODUCTS -- - 





J. W. ROCKEFELLER, JR. 
Consulting Engineer 
Editor 
Springs and Wire Products 
Department. 


Graduated from Massachusetts Institute of Tech- 
nology 1921. 1921-1928, John Chatillon and Sons, 
New York, N. Y., from which resigned as Works 
Manager to enter consulting field. Has been en- 
gaged in installation of spring plants and design 
and production of wire springs for firms in spring, 
spring balance, and automotive fields. Charts for 
calculation of helical springs, translated into 
Kilo-Cm basis and adopted by Italian Engineering 
Standards Committee, 1926. Secretary of Spring 
Research Committee of American Society of 
Mechanical Engineers for five years and during 
that time representative of American Society for 
Steel Treating on that committee. 
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ITH this issue, WIRE & WIRE PRODUCTS 

inaugurates a new department, which it is 
hoped will make the publication of greater interest 
to the producers and users of both Wire and Wire 
Products. This Department, which will be known as 
the Springs and Wire Products section, will be a 
permanent feature and through it, WIRE & WIRE 
PRODUCTS will make an earnest effort to keep 
those readers, whose interests are in this field, in 
touch with the latest news and technical develop- 
ments. 


NDER the editorial and engineering direction 

of J. W. Rockefeller, Jr., well known con- 
sulting engineer on spring problems, during the 
coming year, we expect to include original articles 
on the subject of Springs and Wire Products, to- 
gether with news of the activities of Engineering 
Committees, both here and abroad, which promote 
research: in this field, a bibliography of current 
Spring and Wire Products literature and trade news 
of general interest to those in any way connected 
with the industry. 


UDGING from expressions of opinion that we 

have received from time to time, there appears 

to exist in the publication field, a place for such 
a department as we hope to create. We have 
been assured of the cooperation of a number of 
firms and individuals whose chief interests lie in 
the field which we shall attempt to cover. We 
shall make every endeavor to enlist the aid of ad- 
ditional individuals and firms of this type, with 
the ultimate aim of making this department a clear- 
ing house for spring and wire product news and 
information. 


+ + + 


UGGESTIONS for making this department of 

the greatest use to those it is designed to serve, 
will always be welcome, and the general editorial 
content will at all times be subject to modification 
which will make it more nearly conform to their 
needs and desires. 
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Load-Deflection Characteristics of 
Special Springs 


N many cases of spring applica- 
tion, the fact that the springs 
deflection is a linear function of 
the load imposed, i. e., that it obeys 
Hookes Law is of decided advan- 
tage. However, there are instances 
in which this is not wholly de- 
sirable and still other cases in 
which the approximate straight 
line load-deflection characteristic 
of the ordinary helical spring coil- 
ed of circular section wire is not 
sufficiently close to a truly accur- 
ate straight line. It will be seen, 
that under such circumstances, a 
modification of the ordinary 
spring load-deflection characteris- 
tic in either one direction or the 
other may be necessary and when 
this occurs the engineer iis faced 
with the problem of designing a 
spring or spring combination to 
suit the requirements of the case. 
+ + + 

OME of the reasons making it 
desirable to secure a spring or 
spring combination, the load-de- 
flection characteristic of which de- 
parts from a straight line, follow, 
1. It may be necessary to avoid an iso- 
chronic period of vibration in the 
spring, for the purpose of supressing 
harmonics. This may apply in the 


case of engine valve springs or in 
vehicle suspension springs. 


By J. W. Rockefeller, Jr. 
Consulting Engineer, New York, N. Y. 


A discussion of the factors 
entering into modification in 
spring design to meet special 
load-deflection characteristics. 


2. In a spring controlled measuring in- 
strument, it may be desired that 
equal graduations on the dial repre- 
sent one unit in the lower register 
and another in the upper register. e. 
g. In a pressure gauge, it may be 
required to graduate the dial in one 
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Fig. 1 Special gauge spring designed to give fine 
readings under lower pressures and coarser read- 
ings under high pressures. * + e 


pound increments from one pound to 
twenty pounds and in five pound in- 
crements from twenty pounds to fifty 
pounds, maintaining the same dis- 
tance between successive graduations. 
A spring that can be used to con- 
form in its deflection, with such dial 
graduations is highly desirable un- 
der such conditions. 

3. It may be desired, to approximate, 
with a spring, the action of a counter- 
weight, in which case the function 
of the spring may be to lift a given 
weight or overcome a given constant 
force over a given distance. In ap- 
plications in which a spring is em- 
ployed to take up play or permit ex- 
pansion, it is frequently required to do 
this with a minimum change in force 
exerted, although a force of consid- 
erable magnitude may be required. 
In such cases, it frequently happens 
that the ideal load-deflection charac- 
teristic of the spring is one that is 
steep during its initial stages of de- 
flection and more gradual thereafter. 

+ + + 

IG. 1. illustrates a spring, used 
in a pressure gauge, so design- 

ed that finer readings are possible 
for lower pressures and coarser 
readings for higher pressures. The 
graduations are evenly spaced, but 
are by one pound for lower pres- 
sures and for five pounds for high- 
er pressures. When this spring is 
compressed, all coils are active un- 
til the force used to compress the 
spring reaches a given magnitude, 
under which the upper coils close 
solid. After this point has been 
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LOAD 


DEFLECTION 
Fig. 2 Load-deflection diagram of gauge spring 
+ + + 


illustrated in Fig. 1. 

reached, the compression is that of 
a stiffer spring. The load-deflec- 
tion diagram of this spring is 
shown.in Fig. 2. Springs employ- 
ing this principle have been wide- 
ly used to avoid isochronic vibra- 


tion and supress harmonics. One ~- 


disadvantage of such springs, how- 
ever, is that in their application 
they are frequently inefficient, in 
that the maximum fibre stress ob- 
tains in but a fraction of the total 
coils, the remainder being stressed 
far below the capacity of the ma- 
terial. 
+ + + 
Use of a Helical Spring in Com- 
pression and Torsion 


RECENT and interesting de- 
velopment in spring design 


LOAD 





has been in the use of a_ helical 
spring as a torsion member and 
compression member, the spring 
being subjected to both types of 
stress simultaneously. The earliest 
examples of such use employed a 
screw and nut or cam of constant 
pitch. When the spring was sub- 
jected to an axially applied load, 
any axial deflection was accomp- 
anied by a torquing stress brought 
about by the action of the screw 
or cam. In such spring combina- 
tions, the introduction of the screw 
and threaded nut was introduced 
primarily for the purpose of pro- 
ducing friction and thus dissipat- 
ing energy. A later modification 
of such a spring is illustrated in 
Fig. 3. The upper end of this spring 
is attached to a cam follower which 
bears against a cam attached to 
the lower end of the spring. The ac- 
tion is such that as the spring is 
compressed, one end is rotated with 
respect to the other, producing a 
torquing stress in the spring, and 
resulting in a combination having 
a materially stiffer rate than thar 
possessed by the spring itself. Un- 
like earlier examples, the cam’s 
pitch is not constant, but reduces 


and finally reverses, producing ¢ 
load-deflection characteristic that 














Fig. 3 Torsion release spring. + 2 + 


is shown in Fig. 4. It will be seen 
that the rate of the combination is 
high during initial stages of load- 
ing and flatter during the inter- 
mediate stages, after which it 
again becomes steep. The rate of 
the spring itself is indicated by 
the dotted straight line, and it will 
be noted that the area between this 
and the curved line of the com- 
bination marked A represents the 
energy absorbed as a torsion mem- 
ber. The area between the straight 
and curved line marked B repre- 
sents the energy released as a tor- 
sion member. 








DEFLECTION 


Fig. 4 Type of lead-deflection diagram obtainable with torsion release spring or some Belleville springs. 
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hee rate of the combination, is 
dependent upon the contour of 
the cam, which governs the shape 
of the torsion curve superimposed 
upon the ordinary straight line load 
deflection characteristic of the heli- 
cal spring itself. The torsion re- 
lease spring is a relatively new 
development and its field of appli- 
cation cannot be said to have yet 
been completely investigated. By 
making it possible to approximate 
the action of a counterweight or 
obtaining a load-deflection charac- 
teristic designed to suit any condi- 
tions, this spring combination 
places in the hands of the machine 
designer, a new and perhaps use- 
ful mechanism. 
+ + + 


The Disc Spring or Belleville 
Washer 
TYPE of spring which may be 
proportioned to give a wide 
variety of load-deflection charac- 
teristics not readily obtainable 
with the more conventional forms 
of springs is illustrated in Fig. 5A. 
This type of spring is known as 
a disc spring or Belleville spring 
or washer. 
+ + + 
ELLEVILLE springs have been 
in limited use for some time, 
their use by the Ordnance Depart- 
ment of the United States Army 
dating back at least forty-five 
years. During the World War Belle- 
ville Springs were used for placing 
initial compression on packings for 
holding air or nitrogen under high 
pressures and to some extent as 
rebound springs between the frame 
and chest of caissons for carrying 


ammunition. 
+ + + 


P until 1922, the data obtain- 

able for the design of this type 
of spring was exceedingly scarce 
and frequently unreliable and the 
dise spring had found but a very 
limited application in private in- 
dustry. During the past ten years 
this type of spring has been the 
subject of research by civilian as 
well as military investigators, and 
as a result, there now appears to 
be a decided liklihood that this 
type of spring will find a consid- 
erably wider field of application in 
industrial design. 


OMPARED with the ordinary 

helical spring of steel circular 
section wire, the Belleville spring 
possesses but approximately half 
the resiliency. The advantages, 
however may in some applications 
more than offset this handicap. 
Some of the advantages of this 
type of spring are, 


1. It may be made to show a load de- 
flection characteristic that is essen- 
tially straight line, concave upwards, 
concave downwards or very similar to 
that of the torsional release spring 
illustrated below. 


2. By stacking several springs in paral- 
lel (Fig. 5B.) or in series (Fig. 5C.) 
various load deflection characteris- 
tics may be obtained. When stacked 
in series, the load capacity of the 
stack is that of a single spring while 
the deflection range is multiplied by 
the total number of springs used in 
the stack, When stacked in parallel 
the deflection range of the stack is 
the same as that of a single spring 
while the lead capacity of the stack is 
multiplied by the number of springs 
used. It will thus be seen that with a 
single design of spring, combinations 
of stacking may be worked out to 
cover a very wide range of require- 
ments, and that this type of spring 
may offer an aid in standardization or 
simplification problems. 

3. By stacking in parallel, inter-spring 
friction may be introduced, with a 
consequent absorption and dissipation 
of energy where this is required. 





Fig. 5. A—Belleville Spring. B—In Parallel. 


C—In Series. + & + + 


S a result of work carried on 
at the Rock Island Arsenal, 
under the direction of Captain R. 
S. Barr, Ordnance Department, U. 
S. A., and research ‘at the Massa- 
chusetts Institute of Technology 
by Prof. Paul Heymans, between 
1922 and 1928, the following con- 
clusions as reported by Captain 
D. A. Gurney regarding Belleville 
Springs were reached, 

“a The maximum compressive fiber 
stress occurs at the upper inner edge and 
the maximum tensile fiber stress occurs 
at the lower outer edge. The former is 
numerically the greater. 

b The neutral axis is about one-third 


the width of the spring from the inner 
edge and does not move appreciably dur- 
ing flattening. 


c Rotation of lines normal to the 
surface, which occurs during flattening 
ef the spring, causes most of the stress. 
This rotation moves the upper surface 
inward and the lower surface outward. 


d The compressive stress due to the 
sum of this rotation and the radial stress 
at the inner edge is the limiting stress. 


e The upper surface of the spring 
is under tangential compression through- 
out. 


f Considering a section midway be- 
tween the inner and outer edges, the 
resultant tangential strain (top and bot- 
tom surfaces) is zero at this point. Inside 
this point the tangential strain is com- 
pression, and outside of it, tension. The 
radial strains are compression through- 
cut, small at the edges and maximum at 
the point where the tangential strain is 
zero. Inside this point both the radial 
and tangential] strains are compression, 
and this part of the spring tends to re- 
main conical in flattening. Outside this 
peint, radial strain is opposed to tangen- 
tial, more bending takes place, and the 
surface becomes warped under load. 


g Just before the spring becomes flat 
the outer peint of application of the load 
meves inward because of this warping, 
or, in other words, the effective width of 
the spring is decreased: this explains 
the shape of the load-deflection curves 
just before the spring becomes solid. 


h Grinding off the surface of a spring 
decreases very rapidly the load that 
a spring will carry. 


i Grinding off either the inner or out- 
er edge increases this load much less 
rapidly. 


j A relatively thick spring has a 
straight load-deflection curve until solid 
height is approached, but the allowable 
dish is small. 

k A relatively thin spring will not 
have a straight-line load-deflection curve, 
but the load per unit deflection will drop 
off as the spring flattens until this curve 
breaks sharply upward on approaching 
selid height. 

1 The lead per unit deflection varies 
as the cube of the thickness. 


m_ Springs of various sizes but of the 
same proportions obey the following 
laws: 

1 The load per unit deflection va- 
ries as the first power of the size 
ratio. 


2 The load at solid height varies 
as the square of the size ratio. 
By making use of these relations, springs 
of various sizes may be reduced to a 
unit basis and compared 


n In specifying tests for Belleville 
springs, loads at two different heights 
shonld be given in order to obtain the 
proper load-deflection rate, or the free 
height may be specified together with 
the deflection per spring for a given 
load. This load should be from two-thirds 
tn three-quarters of the spring capacity. 
The working load should not exceed two- 
thirds of the flattening load.” 


RPE se RRR RE SRS EERO REESE TR, 


February, 1937 


77 


a it I li ais ot 





ORE recent investigation of 

the accuracy of formulas for 
designing Belleville springs were 
undertaken by J. O. Almen and A. 
Laszio and as a result, formulas 
were further refined to the point 
where a very close check with ac- 
tual test results were obtained. 
These investigators pointed out 
that springs having a load-deflec- 
tion characteristic of the type 
shown in Fig. 4- (obtainable with 
the Belleville spring as well as with 
the torsion release spring.) are 
often very useful inasmuch as they 
have a deflection range in which 
the load changes only very slight- 
ly. An-example of machine design 
using low rate Belleville springs, 
is a live tailstock center equipped 


with two Belleville springs in par-~ 


allel arranged to take the thrust 
load of the bearings. The spring's 
have a deflection rate which is 
practically constant, thus allowing 
for work expansion when long 
pieces are being machined without 
overloading the tailstock bearings. 
+ + + 
Improving the Straight Line Load- 
Deflection of a Helical Spring 
N the above discussion, we have 
considered several steps that 
have been taken to obtain a spring 
or spring combination which, for 
the purpose of suppressing harmon- 
ics, giving two distinct load-deflec- 
tion slopes in different ranges of 
loading, or for some other reason, 
possessed a load-deflection charac- 
teristic that was a departure from 
the continuous straight line load- 
deflection characteristic of the 
conventional helical spring. 
+ + + 
N the field of weighing ap- 
paratus, force and _ pressure 
measuring instruments and test- 
ing machinery, the straight line 
load-deflection characteristic of 
the conventional helical spring is 
not only sought, but it has been 
improved to bring it still closer to 
the theoretical straight line. This 
is especially desirable in applica- 
tions in which the spring deflec- 
tion is great and the deviation of 
the load-deflection characteristic 
from a true straight line is conse- 
quently comparatively great. Prof. 
M. F. Sayre mentions three pos- 
sible reasons for the deviation from 


a true straight line of the load- 
deflection characteristic of the 
ordinary helical spring. 

“(1) The pitch angle of the coil 
changes greatly during loading and 
this is accompanied by a slight coiling 
or uncoiling of the spring itself with 
corresponding changes in the length 
of the wire. These changes cause the 
normal load deflection curve of the 
spring to deviate slightly from straight 
line characteristics. 








Fig. 6. Straight line precision instrument spring. 


(2) Experimental work has shown 
that Hooke’s law is not exactly ac- 
curate for metals under tension, the 
modulus of elasticity decreasing as 
the tensile stress increases. In steel, 
for example, the modulus of elasticity 
at a stress of 50,000 Ib. per sq. in. 
is approximately 1.0% less than for 
zero stress. This is not a large varia- 
tion but it is amply sufficient to cause 
great difficulty when working with- 
in the tolerance limits demanded of 
high grade scales. Fortunately, from 
a theoretical point of view and also 
from experimental results obtained in 
connection with this investigation, it 
has become evident that the deviations 
from straight line behavior under 
shearing stresses are materially less 
than in tension or compression. 

(3) Any creep or hysteresis in the 
material will tend to cause an appar- 
ent curvature in the ascending side 
of the load deflection curve, the de- 
scending line of the diagram being 
curved in the opposite direction so as 
to form a loop.” 

+ + + 
! |1PON making a mathematical 
analysis of the factors re- 
sponsible for the deviation from 
a true straight line and deriving 


more exact formulas for the de- 





flection of helical springs, Sayre 
found that this deviation depend- 
ed upon the following factors,— 
load imposed, initial dimensions of 
spring and modulus of elasticity of 
the material used. He further 
found that by maintaining the de- 
sired relationship between the 
polar and axial moments of inertia 
of the section of the spring wire it 
was possible to reduce the devia- 
tion from a straight line to zero. 
+ + + 
HEORETICALLY a _ true 
straight line load deflection 
characteristic would be obtained 
by using a rectangular section 
wire coiled flat, the ratio of the 
axial dimension to the radial di- 
mension being in the neighborhood 
of 10. In the case of elliptic sec- 
tion a ratio of major (axial) to 
monor (radial) axis of 4 would be 
sufficient. rae se 
N instrument spring designed 
and manufactured upon the 
basis of Sayre’s conclusions is il- 
lustrated in Fig. 6. It will be notic- 
ed that the spring is made in two 
halves, coiled in opposite directions 
to prevent end rotation. Springs of 
this type are finding a wide appli- 


eation in weighing and testing 
machinery. 
+ + + 
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News and Notes of the Spring Industry 





Stress Augment Due to Bar 
Curvature—Results of Interesting 
Tests Disclosed at Winter Meeting 

of A. S. M. E. 


ECENT tests upon springs 
subjected to cyclic stressing 
have indicated that the stress 
augment due to bar curvature has 
only a partial and perhaps minor 
effect upon the endurance of the 
springs tested and should not be 
considered as the maximum stress 
to use in spring design, where such 
springs are subject to cyclic stress- 
ing. 
+ + + 
HIS result is rather surprising 
in the light of the now widely 
accepted formulas of Rover and 
Wahl for the calculation of stresses 
in closely coiled helical springs, and 
indicates the desirability for fur- 
ther investigation in this field to 
determine a correction factor to 
be used in the case of springs sub- 
jected to repeated stressing. 
+ + + 
T the December meeting of the 
A. S. M. E. Special Research 
Committee on Mechanical Springs, 
Mr. C. T. Edgerton, Secretary of 
the Committee reported the status 
of the fatigue test programme at 
Wright Field in Progress Report 
No. 3 of the Sub-Committee on 
Heavy Helical Springs. One section 
of this report describes the results 
of endurance tests on two groups 
of springs, of index 3 and 5 re- 
spectively, ‘but otherwise sub- 
stantially identical; the spring 
bars of both groups being from 
the same rolling, and the springs 
heat treated as one lot. The fatigue 
limits found were: 


With Rover-Wahl Correction 
Index 5 73,470 psi. 
Index 3 92,170 psi. 


Conventional Formula 
56,450 psi. 
59,230 psi. 


+ + + 


ARTIAL confirmation of this 
finding was presented from an 
independent source. Mr. F. F. Zim- 
merli, Chairman of the Sub-Com- 
mittee on Wire Springs, has been 
working on this problem, with 
springs of very much smaller cross 
section, and submitted to the meet- 
ing a paper embodying results ob- 
tained to date. The stress range 
employed was from a_ nominal 
minimum of 20,000 psi. to a maxi- 
mum varying from. spring to 
spring; but it was found necessary 
to correct the nominal stresses for 
deflection of working members of 
the testing machine. The correct- 
ed figures are shown in the ac- 
companying table. 


+ + + 


HE status of the Survey of 
Spring Materials, by Dr. D. J. 
McAdam and R. W. Clyne was also 
discussed by the committee at this 
meeting, in connection with plans 
for its publication by the American 
Society of Mechanical Engineers. 
Some of the subjects covered by 
this survey are, Theoretical Stress 
Concentration, Resistance of Metal 
to Plastic Deformation and Frac- 
ture under Single Loading, Influ- 
ence of Corrosion Pits and Other 
Notches and Physical Properties of 
Metals Available for Springs. It is 
planned to publish the survey in 
several volumes, and the Commit- 
tee is now working upon Volume I. 
No publication date has, as yet 
been set for the first volume. 























RESULTS OF FATIGUE TESTS ON WIRE SPRINGS. 
Stresses calculated by (A) conventional stress formula corrected by Rover- 
Wahl correction factor and (B) by conventional stress formula uncorrected. 
B 
Spring Stresses with Rover-Wahl Corr. Stresses-Conventional Formula 
Index Minimum Maximum Range Minimum Maximum Range 
3.5 14000 100009 86000 9500 67800 58300 
4.55 19000 94000 75000 14100 69800 55700 
7.0 19000 93000 74000 15700 76700 61000 
9.1 19000 90000 71000 16400 77600 61200 
11.9 19000 91000 72000 17000 81200 64200 








Most Aircraft Springs Now 
Magnaflux Tested 

ITH Magnaflux installations 

in most of the plants of 
spring makers furnishing aviation 
engine valve springs, to the lead- 
ing aviation engine builders as well 
as in the inspection departments 
of the latter, practically all aviation 
engine valve springs are now 
checked by this method for seams, 
cracks and other defects that 
might prove fatal to these mem- 
bers in operation. 





Fatigue cracks in spring, shown by Magnaflux 
method. - = 


NTIL the development of this 
method of inspection, the de- 
tection of microscopic surface and 
sub-surface defects in valve springs 
presented a very serious problem 
to the spring maker and engine 
builder, for while it was possible 
to detect such flaws, most meth- 
ods for doing so rendered the test- 
ed specimen unfit for further ser- 
vice. Consequently, it was possible 
to make only occasional checks up- 
on springs from a given heat or 
draft of spring material, and 
accept such tests as being indica- 
tive of the quality of the entire 
heat or draft. Such tests, in ad- 
dition to incurring considerable 
time, for the most part were far 
from satisfactory, inasmuch as the 
only springs actually found to be 
free from defects were sacrificed 
for test purposes. 
+ + + 
ITH the Magnaflux method 
of inspection, no surface etch- 
ing or other such process is requir- 
ed, the springs to be tested simply 
being magnetized by a standard 
magnetizing unit. After magnetiz- 
(Please turn to page 96) 
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ANNOUNCING 


The Organization of a New Division of the 
Wire Association Devoted to 


COL 


Organization and Membership Committee 
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WORKING OF METALS 
FINISHED PRODUCTS 


B. L. McCARTHY, Metallurgist, 
Wickwire Spencer Steel Co., Buffalo, N. Y. 


Chairman of Division 


¢$¢ 4 


A. R. ZAPP, 
Firth Sterling Steel Co. 
Chairman 


PURPOSES: 


The specific purposes are to promote the art of cold working, together with the application 
of metallurgical and scientific studies to these and related problems and to improve the manu- 
facturing processes of cold working, cold heading, deep drawing, sintered grinding, extruding, 


etc. 


HE division functions along the 
following lines: 


The use of the Association head- 
quarters as a central clearing house 
for information and data of all kinds 
which may be of interest to mem- 
bers. 


The exchange of ideas on processes 
of production including machinery, 
technical processes, etc. 


URING the year the following ac- 
tivities will be in operation: 


Each month there will be published 
in WIRE AND WIRE PRODUCTS, 
the designated "Official Publica- 
tion" of The Wire Association, an 
article or research paper relating 
to the co'd working of metals 
or the fabrication of co'd headed 
or cold finished products made 
from cold drawn bars, rods or 


¢*¢+ 4 


FUNCTIONS: 


. The establishment and maintenance 


of friendly relations among the 
members of the association and the 
development of sectional and nat- 
ional meetings to discuss matters of 
mutual interest. 


. Studies of production methods and 


analysis of production costs. 


. Developments in the use of new 


materials and new applications of 
existing materials and by-products. 
+4 
ACTIVITIES: 


wire. These papers will be contri- 
buted by writers fully conversant 
with the subjects presented. 


. The Wire Association information 


service—A cooperative confidential 
service through which members ex- 
change ideas and endeavor to aid 
each other in process and produc- 
tion problems. No identities are 
revealed without specific authoriz- 
ation. Questions and answers are 


. Research and collection of inform- 


ation on personnel management, in- 
cluding such factors as labor turn- 
over, seasonal changes in the de- 
mand for employees, wage scales, 
etc. 


. Standardization and simplification 


as a means for the effective elimin- 
ation of waste. 


. Such other subjects as may be de- 


termined upon. 


given a number and all data trans- 
mitted under the allocated number. 


. The annual Wire Association tech- 


nical meetings held annually in as- 
sociation with the National Metal 
Congress. At this convention each 
division of The Wire Association 
holds three sessions on non-conflict- 
ing dates as follows: |. Metallurgy 
and Research. 2. Processes and 
Machinery of Production. 3. Cold 
Working and Cold Finished Products. 
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The Wire Association -- 1936 
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New Engand Butt Company, 
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17 East 42nd Street, New York, N. Y. 


John C. Callaghan, Works Manager, 
Canada Works, Steel Co. of Canada, 
Hamilton, Ontario, Canada. 


i Sie Wire Association is a non-profit 
organization of wire mill executives, 
superintendents and foremen. It also 
includes plant engineers, traffic men, 
and all others engaged in the produc- 
tion of cold drawn bars, rods, wire, 
strip, insulated wire and cable, and the 
manufacture and fabrication of finished 


Steel and Ferro 
Alloys Division 


F. A. WESTPHAL 


Superintendent, Wire Mills, 
Sheffield Steel Co., 
Kansas City, Mo. 


Continental Steel 
Kokomo, Indiana 


Corp., Bethlehem Steel 


RICHARD E. BROWN—Secretary 


BOARD OF DIRECTORS 
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Toronto, Ontario, Canada. 


E. W. Clark, Mechanical Engineer, 
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Ralph K. Clifford, General Superintendent 
Continental Steel Corp., Kokomo, Ind. 


L. D. Granger, Assistant to Vice-President 
Wickwire Spencer Steel Co., 
41 East 42nd Street, New York, N. Y. 


M. A. Kent, Manufacturing Director 
General Cable Corp., New York, N. Y. 


wire products, including cold headed, 
extruded and other cold worked metal 
products. 


+ + + 


Bains are separate divisions for all 


the separate major interests in the 
DIVISIONAL CHAIRMEN 


Non-Ferrous Metals 
and Alloys Division 
E. W. CLARK 


Mechanical Engineer, 
Wire and Cable Section, 
General Electric Co., 
Schenectady, N. Y. 


+++ 


THE ANNUAL DUES ARE $10.00 


In addition to the activities set forth, the membership also includes: 


Company, 
Sparrows Point, Md. 


Wire & Cable Section, 
General Electric Co., 
Schenectady, N. Y. 


Kenneth B. Lewis, Consulting Engineer, 
43 Midland Street, Worcester, Mass. 


John Mordica, Supt., Rod and Wire Works, 
Bethlehem Steel Company, 
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Sparrows Point, Maryland. 


W. D. Pierson, Secretary 
Waterbury Farrel F’dry & Machine 
Co., Waterbury, Conn. 


R. S. Simmons, General Metallurgist, 
Keystone Steel & Wire Co., Peoria, III. 


F. A. Westphal, Superintendent, Wire Mills 
Sheffield Steel Corp., Kansas City, Mo. 


wire industry, steel, iron, brass, copper, 
alloy, and precious metals, together 
with divisions relating to drawing, cold 
working, cold heading, extruding, fab- 
ricating, forming, spring making, wire 
cloth, wire rope, insulated wire, electric 
wire and cable and all other forms of 
wire and wire products. 


Working of Metals 
Finished Products 


COL DIVISION 


B. L. McCARTHY 
Metallurgist, 


Wickwire Spencer Steel Co. 
Buffalo, N. Y. 


|. A subscription for the period of the membership to the designated official publication of the Association, 


"WIRE AND WIRE PRODUCTS". 
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THE WIRE ASSOCIATION 
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The undersigned hereby applies for membership in the Wire Association, 
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to further its objects as laid down therein. 
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From the unknown to First Place on Second Anniversary — 
such is the unquestionable proof of CYCLONE'S meritorious 
performance. Imitations of CYCLONE'S new and revolutionary 
principles are constantly cropping up — further proof of the 


soundness of these principles. 





The CYCLONE Furnace is now being used to a remarkable degree 
of perfection and precision in a wide range of applications: from 
tempering hairsprings of watches to treating 40,000-pound forg- 
ings: for high speed steel at 1250°F., to ball races at 225°F. 


The CYCLONE Furnace, either gas or electrically heated, affords 
the highest degree of precision in heating, together with rugged- 
ness and economy. 






The World’s Largest Automobile Manufacturer 





* ” “* Mfr. of Automotive Parts 






- - “ Farm Implement Manufacturer 





bed “ “ Mfr. of Electrical Equipment 





“ “ad “ Mfr. of Telephone Equipment 






id a “ Mfr. of Tractors 


4 * “ Commercial Steel Treating Co’s. 






* 4 ““ Mfr. of Optical Instruments 






“ “ “ Mfr. of Brass & Copper Prod. 






“2 an “ Mfr. of Pneumatic Tools 







ad * “ Mfr. of Electric Refrigerators 






Mfr. of Vacuum Cleaners 










* To the best of our 
knowledge. We - shall 
gladly stand _ corrected 
if proof to the contrary 
is available. 
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By Roy H. Smith 


Cold-Heading--Bolts, Rivets, Nails 


Vice President, Lamson and Sessions Co., Kent, Ohio 





OLD-HEADING has been de- 

fined as the process of form- 
ing, by pressure, the heads of bolts, 
rivets, nails, etc., on the ends of 
suitable lengths of wire at or near 
room temperature. Today this 
definition covers only a small por- 
tion of the cold-heading field, as 
there are many articles being pro- 
duced which bear little or no re- 
semblance to bolts or rivets, as 
frequently the upset of forming is 
not done on the end of the wire. 
Illustrations of such products are 
shown and discussed later in this 
paper. 


+ + + 


HE development of the cold- 

heading industry is due to a 
number of factors. Formerly, all 
upsetting was done hot and prin- 
cipally by hand. The author has 
in his possession some hand-forged 
nails made many years ago, which 
are typical examples of this art. 
Today, practically all hot-heading 
is done in open dies. Comparative- 
ly little hot-heading is done in the 
United States in solid dies, al- 
though a considerable amount of 
solid die hot-heading is done in 
Europe. The increasing demand 





* A paper presented before the 18th Annual Con- 
vention of the American Society for Metals, 
Cleveland, Ohio, October, 1936. 


Abstract* 


This paper describes modern 
cold-heading practice. Single 
and multi-blow heading methods 
and their limitations are dis- 
cussed. Recent developments 
in multi-die, single stroke mach- 
ines for heading bolts and nuts 
are described. Illustrations show 
many odd and difficult types of 
cold-headingg * * *+ *F 





ROY HARMON SMITH 


Born in Staunton, Virginia, in 1879. Graduated 
from Brown University in 1901 with the degree of 
Mechanical Engineer. From this date, he has been 
intimately connected with the cold-heading in- 
dustry, first as a designer and later assistant 
superintendent of The Russell, Burdsall & Ward 
Bolt and Nut Company; then chief draftsman for 
the Waterbury Farrel Foundry & Machine Com- 
pany; general superintendent of the National 
Screw & Manufacturing Company; Treasurer and 
general manager of the Falls Rivet Company; 
and since 1921 vice-president and director of op- 
erations of The Lamson and Sessions Company. 


for smoother shanks on bolts, more 
accurately maintained and free 
from scale, brought into existence 
the cold-heading industry. The 
fact that many of the commercial 
metals and alloys, as now made, 
are malleable at or near room tem- 
perature and are capable of being 
plastically deformed, has brought 
about the development of the in- 
dustry to its present state. While 
there has been very little infor- 
mation published on the theory of 
cold-heading as such, considerable 
data are available on the cold- 
working and plastic forming of 
metals. Some of this information 
is applicable to the cold-heading 
process. 


+ + + 


NE of the most complete dis- 

cussions on the subject is “The 
Plastic Forming of Metals” by Dr. 
Siebel as reprinted by Steel. Part 
I of this translation covers “The 
Laws and Fundamentals of Plastic 
Forming” from which the follow- 
ing is quoted: 


“The capacity for deformation (by 
compression) becomes greater with in- 
creasing average pressure and very 
great deformations can accordingly be 
produced under such stress relations. 

“As the deformation resistance in- 
creases inordinately with increasing de- 
formation during cold-working and the 
capacity of the material for deforma- 
tion is continuously diminished; it is 
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usual in large cold deformations—to 
subdivide the process of deformation and 
to restore the original condition of the 
material by means of intermediate an- 
nealing operations. 

“The capacity for deformation of 
metals is much greater the greater fit- 
ness of grain the structure possesses. 

“The effect of the velocity of defor- 
mation upon the shape of the flow curve 
in cold-working is comparatively insigni- 
ficant. a as 


are theoretical presen- 
. tation is “Plasticity” by Dr. 
Nadai,* which is described as “A 
Mechanics of the Plastic State of 
Matter.” “a ae 
poset mena interested in any 
field involving the cold- or 
hot-working of metals might well 
consult these two authorities. 


+ + + 

THER less technical but prac- 
tical discus- 
sions are “Cold 


Heading” by Lucas 
and Duston! and a 
later discussion of 
their paper by the 
writer. In this 
discussion it is 
pointed out that 
the shape of the 
cut-off and the fit 
of the blank in the 
heading die large- 
ly determine the 
amount of stock 
which may be up- 
set. 
+ + + 
N some phases of the industry 
the limit of malleability of the 
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Fig. 3—Diagrammatic Sketch Showing 
the Amount of Steck Which can be 
Upset in Single Blow Work. + 





Fig. 1—Showing Surface Defects on Cold Headed 
Rivets. + +. + + + 
raw material has been reached 
and any future development along 
this line will depend upon our abil- 


- ity to produce materials possess- 





Fig. 2—Photograph Showing Composite or So-Called “Insert” Dies. 


ing greater malleability. As our 
knowledge of the effects of im- 
purities on the physical properties 
of metals is increased and meth- 
ods of controlling these impurities 
develop, such raw materials may 
reasonably be expected. 
+ + + 
LONG with the development of 
purer raw materials it will 
be necessary to improve the physi- 
cal condition of the raw materials 
with respect to surface conditions 
such as seams, laps etc. Since the 
exterior portion of any cold upset 
is in lateral tension, such surface 
defects are considerably magnified 
in the upsetting operation. These 
defects rarely affect the physical 
strength of the article, but are ob- 
jectionable from the standpoint of 
appearance. See Fig. 1. 
_ ™Cold-Heading.” By C. L. Lucas and E. W. 
Duston—Machinery, May, 1913—July, 1913—Feb., 
19 Cold-Heading of Wire.” 
Machinery, October, 1917. 


, “Plasticity.” By Dr. A. Nadai—McGraw-Hill— 
931. 


By R. H. Smith— 





N other phases of the cold-head- 
ing industry, equipment and 
tools have been the limiting fac- 
tor. The requirements of mass 
production industries for higher 
strength material, smaller toler- 
ances and finer finishes have 
necessitated the development of 
larger and more rigid heading ma- 
chines. This in itself has involved 
no great difficulty other than large 
capital investment. However, de- 
signers have been limited by the 
ability of the tools to produce a 
satisfactory product at a satisfac- 
tory price. These difficulties have 
been overcome to a considerable 
extent by the combined efforts of 
tool steel manufacturers and die 
designers, so that today the limits 
of the cold-head- 
ing process are 
more economic 
than mechanical. 
+ + + 
HE solution of 
the heading 
tool problem has 
involved the sub- 
stitution of high 
alloy tool steels 
(high speed or 
high carbon-high 
chromium) for the 


me + + 1 per cent carbon 
tool steel used for 
years. This substitution in turn 
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Fig. 4—Diagrammatic Sketch Showing 
the Amount of Stock Which can be 
Upset in Double Blow Work. + 
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has made necessary 
many changes in die de- 
sign. The present trend 
is toward composite or so- 
called “Insert” dies, as 
shown in Fig. 2. 

+ + + 


HIS type die consists 

of a shell or holder of 
heat-treated alloy mach- 
ine steel (S.A.E., 3250 or 
similar material] into 
which is pressed or 
shrunk an insert of high 
alloy steel containing the 
die impression. By main- 
taining certain ratios be- 
tween D, and D; (the dia- 
meter of shell and insert 
respectively) and a defin- 
ite press fit between the 


two, it is possible to preload the 
insert to such an extent that it is 
By this 


always in compression. 
method, the abra- 
sion and wear re- 
sisting qualities of 
the insert are used 
to the fullest ex- 
tent, together with 
the strength and 


toughness of the 
alloy machine 
steel. 

+ + + 


HE construc- 
tion of these 
dies requires fine 
workmanship and 
a thorough under- 
standing of the 
mechanics involv- 
ed. However, they 
make possible the 
cold-heading of 
very difficult types 
of work. By their 
use it is commer- 
cially practical to 
make bolts, etc., 
with exceedingly 
close tolerances. 
+ + + 
FoR many years 
the design of 
cold-headers has 
followed certain 
conventional lines. 
In these machines, 
the amount of 
stock which can be 
upset is much less 
than the theoreti- 


Fig. 6—Illustrates the steps in the Manu 
Kaufman Single Extrusion Process. + 





Fig. 5—Ph-tograph of Two Rivets, One Near the Lower Range in Size and 


the Other Near the Upper Range. 


Note that it was necessary to place the 


Smallest Rivets on a White Background in Order to Show Their Size. 


ing, etc. 


cal limit. due to the cut-off, curva- 
ture of blank, eccentricity of load- 
It has been found by ex- 





facture of a Square Head Machine Bolt Made by the 
+ + + + + + 





Fig. 7—Photograph Showing a New Type Header Which is Capable of Extending the Range 
+ 


of Cold Heading and is of the Multi-Die Single Stroke Type. 


perience, that the unsup- 
ported end to be upset 
should not exceed 214 wire 
diameters on single blow 
work, nor 314 wire dia- 
meters for double blow 
work. With the best of 
practice, these limits can 
and are being exceeded, 
but in a general sense they 
hold true. See Figs. 3 and 
4. Fig 5 illustrates two 
rivets, one near the lower 
present range in size and 
the other near the upper. 
It was necessary to use a 
white paper background 
to show the smaller rivets 
and even then they look 
like specks of dust. 


+ + + 


N recent years several processes 
and machines have been devel- 
oped which make possible the col- 


lecting of greater 
amounts of stock 
in the head section. 
In the Kaufman 
single extrusion 
process,? wire of 
nominal diameter 
(instead of pitch 
diameter) is push- 
ed into the solid 
heading die and 
reduced to pitch 
diameter for the 
thread section. The 
head is then upset 
in the usual man- 
ner. By using wire 
of nominal size in- 
stead of pitch size, 
a considerable 
larger volume of 
stock may be up- 
set, or for a given 
head _ size, less 
plastic flow of the 
metal is produced. 
Fig. 6 illustrates 
the steps in the 
manufacture of a 
square head mach- 
ine bolt by this 


process. 
+ + + 
ITH the de- 


velopment of 
the single extru- 
sion process, the 
single die, double 


+: stroke header 
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seems to have 
reached its limit as 
regards amount of 
stock upset. Im- 
provements in 
squareness and 
smoothness of cut- 
off and mainten- 
ance of alignment 
of the heading 
tools may extend 
the range slightly, 


but the percentage increase cannot 
However, a new type 
header is available which does ex- 
tend the range of cold heading. 4+ 4+ = + 


be large. 


This ‘type, known 
as the Boltmaker, 
is of the multi-die, 
single stroke type. 
Fig. 7 shows this 
machine in some 
detail. 
+ + + 

T has a wider die 

space than the 
ordinary header 
and a series of dies 
arranged in a hori- 
zontal plane in the 
bed of the ma- 
chine, each die be- 
ing opposed by a 
heading tool in the 
slide. Each die is 
provided with a 
suitable kick-out 
pin. The machine 
is equipped with a 
transfer mechan- 
ism which grips 
each blank as it 
is ejected from 
the die and shifts 
it to the next die. 
In this manner a 
blank is started, 
a blank is finish- 
ed, and intermed- 
iate blanks are 
formed in a new 
die-hammer com- 
bination at each 
stroke. This type 
of machine opens 
up many new 
fields. One of the 
first to be de- 
veloped is the pro- 
cess known as 
“Double Extru- 
sion’’.* Fig. 8 illus- 





Fig. 8—Photograph Showing the Steps in the Manufacture of a Square Head Machine Bolt by 
+ + + + + + + 


the “Double Extrusion” Process. 


trates the steps in the manufacture 
of a square head machine bolt by 
this process. 


Fig. 9—Photograph Showing the Sequence of Heading Operations in Making a Nut in a } 
+ 4 


“Scrapless’’ Nut Machine. . & + + +. © 


Fig. 10—Photograph of ‘“‘Scrapless’” Nut Machine. + + + 


ANNEAL 


Fig. 11—Photograph Showing the Steps in a Typical Three Blow Operation Job. 














N the double ex- 

trusion process 
the diameter of the 
wire used is usual- 
ly ws inch larger 
than the unthread- 
ed portion of the 
bolt, ie. D + ve 
inch. The shank 
portion is first 
pushed into an ex- 
trusion die and re- 


duced to the nominal diameter D. 
In the next heading station this 
shank is again extruded in part 
—this time to the pitch diameter. 


The head is upset 
from the larger 
material (D + % 
inch) and conse- 
quently experienc- 
es a minimum of 
cold working. 
+ + + 
T is not always 
necessary to 
heat treat a bolt 
so made. The 
heads will seldom 
give trouble from 
excessivecold- 
working strains 
and the additional 
cold - working of 
threaded shank 
portion gives a 
higher tensile 
strength. Where 
high resistance to 
fatigue or shock 
are desirable, suit- 
able heat treating 
must be done. 


+ + + 
NE of the most 
recent devel- 


opments in the art 
of cold-heading is 
the so-called 
“scrapless” nut 
process, which in- 
volves the cold up- 
setting of a nut 
blank from round 
wire or rod. A 
blank is sheared 
from a coil of wire 
and, in successive 
stations, formed 
into a hexagonal 
or square nut 
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blank. In the final station, 
the blank is pierced so that 
it falls from the machine 
ready for tapping. The only 
material lost in this process 
of cold forming is a slug 
having a diameter equal to 
the hole diameter and a 
thickness approximately 
one-half that of the finished 
nut. The sequence of head- 
ing operations is shown in 
Fig. 9. This “scrapless’” nut 
machine is in reality a multi- 
die, single stroke header of 
the solid die type. The ma- 
chine is illustrated in Fig. 
10. Its success is due to 
the fact that tool steels are 
now being produced which 
will withstand the tremend- 
ous pressure necessary for 
these forming operation. 
eae 


O discussion of the mech- 
anical processes involv- 
ed in cold-heading would be 
complete without a refer- 
ence to products 
which bear little 
resemblance to 
common bolts, riv- 
ets or nails, but 
which are success- 
fully cold-headed 
in large volume. 
+ + + 
ULTIPLE 
blow headers 
have no theoreti- 
cal limit in length 
of upset, but prac- 
tical difficulties 
place a limit some- 
where near to eight or 
ten diameters, before an- 
nealing for reheading or 
other methods must be 
used. Fig. 11 shows a 
typical three-blow job and 
Fig. 12 a typical four- 
blow. 

+ + + 
RACTICAL conditions 
frequently lead to the 

use of re-heading with 
intermediate annealing in 
preference to multi-blow 
headers. Fig. 13. illus- 
trates such practice in a 


‘Covered by Kaufman and Other 
Patents. 





Fig. 12—Phctograph Showing the Steps in a Typical Four Blow Oper- 
ation Job. ca + +> + + + + 


ANNEAL 





Fig. 13—Photograph Illustrating the Steps in Making a Bow Socket Rivet. 





Fig. 14—Photograph Illustrating Pieces Made by A Rough Upset with 
Subsequent Cutting, Trimming and Pressing to Shape. + + 





bow socket rivet so common- 
ly used before the days of 
the closed car body. 


+ + + 
OW socket rivets. Cal- 
ifornia tire rivets and 


other large heads were also 
made by swaging larger 
wire to the necessary shank 
diameter, then upsetting the 
larger section in one or two 
blows. 

+ + + 


T should not be over]ooked 
that some jobs can most 
economically be done by 
comparatively rough upset 
and subsequent cutting, 
trimming or pressing to 
shape. Fig. 14 illustrates 
two such items manufactur- 
ed by Rockford Screw Pro- 
ducts Company. One is a 
finished door stop, and the 
other an upset and finished 
drawer pull. Note the upset 
at each end, although the 
holding wire somewhat over- 
shadows this on the drawer 
pull. Fig. 15 illus- 
trates another ex- 
ample of heading 
combined with 
later trimming 
and cutting oper- 
ations. 
+ + + 
IG. 16. illus- 
trates an inter- 
esting and unusual 
cold-heading job 
with subsequent 
trimming, made 
by the Ford Motor 
+ Company. The 
formed section made of 
copper is cut off as illus- 
trated—headed two blows 
and then trimmed to form 
the commutator segments 
at the right. 

+ + + 
HEORETICALLY, 
and, to a lesser extent, 

practically, there is no 
reason why this amount 
of material represented 
by the 2!4-diameter rough 
rule, should not be upset 
in more than one location 
on a blank simultaneously 
—in fact, in many places. 


* 
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Fig. 15—Photograph Showing an Example of Heading Combined with 
Later Trimming and Cutting Operations. > + + > 


IG: 17 is a good illustration of 
an upset in more than one 
place. This is the Ford Motor 
Company’s brake shaft housing. 
After the blank is ejected from the 
double blow header, it is fed into 


tion of cold-heading and welding is 
sometimes resorted to. 
+ + + 
HE foregoing discussion ap- 
plies equally well to either fer- 
rous or nonferrous materials, but 





Fig. 16—Photograph Showing the Steps in Making Copper Commutator Segments. + + 


another header where the two up- 
sets are made simultaneously. 
+ + + 
HEN a very large head is 
necessary and strength is not 
the controlling factor, a combina- 


many interesting things are done 
with nonferrous materials which 
are not yet done with ferrous. 
+ + + 
T is plain that when an upset as 
illustrated in Fig. 13 is com- 





Fig. 17—Photograph Showing the Steps in Making a Brake Shaft Housing Wherein the Piece 
+ + + + + 


is Upset in More than One Place. 


+ 





pleted, the shank of the material is 
just about as dead soft as it can be 
made. Consequently, for work 
where stiffness or strength of the 
shank is useful it is clearly an ad- 
vantage to change to the method 
shown in Fig. 6, where within the 
limits of the material itself, any 
degree of stiffness, strength and 
accuracy can be secured. 


+ + + 


ODERN cold-heading is really 

a steady march in step with 

the improved manufacture of cold- 

heading steels and die steels. Many 

things that are simple today would 

have been impossible a few years 

ago and are still impossible where 

our excellent heading steels and die 
steels are unavailable. 
+ + + 


HE present trend in cold-head- 
ing of bolts, rivets, etc., has 
been evident for some time. It is 
toward more and more difficult 
and unusual types of product. 
Those products requiring higher 
and higher unit pressures in the 
die will probably furnish the most 
interesting developments in the 
immediate future. Extrusion in 
combination with upsetting and 
pressing, and possibly with some 
slight elevation in temperature, 
will play a major part. 
es £ 
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Wire Association Questions and Answers 





Continued From The 
January 1937 Issue 


Question 3005 
REMOVING COPPER SCALE FROM 
LUBRICANT 

What methods are used to remove cop- 
per scale from the lubricant in a con- 
tinuous wire drawing machine? 

+ + + 
Answer No. 12 


One successful method of removing 
copper scale from the lubricant in a con- 
tinuous wire-drawing machine for copper 
wire is as follows: 

The drawing compound is stored in a 
huge tank. This tank is usually located 
under the wire drawing machines, in the 
basement or on the lower floor. The 
capacity of the tank is predetermined 
depending upon the number of machines 
being used. This tank is known as tha 
supply tank. 

The compound or lubricant from this 
tank is forced up into the drawing units 
by an automatic force pump which is 
connected to the supply tank. As the 
liquid compound is run over the drawing- 
dies in these units, it returns to a drain 
pipe at the bottom of the machine and 
runs into another tank of equal capacity 
which we call the drain tank. In this 
tank all the scum and scale is washed 
from the drawing units. 

Now, tthe two tanks are connected with 
a syphon, and as the lubricant is washed 
down into the drain tank the scum and 
scale from the copper wire has ample 
time to settle in the bottom of the tank 
as the syphon draws the compound to a 
uniform level in both tanks and the sup- 
ply tank again forces clean lubricant into 
the wire-drawing units. 

These tanks should be cleaned at least 
once a month, depending upon the amount 
of wire being drawn each month. 

+ + + 
Question 3007 
WHAT PRODUCES WAVEY EDGE ON 
FLAT WIRE? 

Why does the occasional coil of wire 
produce a flat wire with a wavey edge? 
This condition is not general but hap- 
pens just on the occasional coil of wire. 
It is not a mechanical defect, for im- 
mediately this condition arises, if the 
coil of wire is changed, this condition is 
overcome. Is this on account of wire 
being overdrawn, or segregated steel? 
The wavey condition consists of a regu- 
lar uneven edge on the flat wire with 
unevenness spaced about one-quarter of 
an inch and usually consistently through 
the entire coil of wire. 

+ + + 
Answer No. 6 
s VARIATION in the grain size of 
the round wire will cause uneven- 
ness in cold rolling.” 
+ + + 
Answer No. 7 
““T-HE wavey condition complained of 
in this question we are sure can be 
identified with die trouble. This is due 
to a short wearing die or a die whose re- 
duction angle is too wide, causing a 





The Wire Association is for the 
specific purpose of improving produc- 
tion methods. It was organized as a 
clearing house of ideas on technical 
problems and research work in all 
phases of practical wire drawing and 
wire working. 


The inquiries discussed were re- 
ceived from and answered by mem- 
bers of the Wire Association. These 
inquiries are sent to the Secretary 
of the Association who acts as a cen- 
tral clearing point, and neither the 
names of the firms or individuals 
sending in the inquiry, or of the men 
or firms replying are divulged with- 
out permission. 











wavey condition in the wire prior to the 
rolling operation.” 
+ + + 

Answer No. 8 
“1S this round wire? Flat surfaces 
are due to poorly rolled rods. Pro- 
viding operating conditions are correct 
and rods are round and from reasonably 
good steel—never saw this. Are die 
conditions correct here, as I believe 
these might cause the client’s trouble.” 

+ - 
Answer No. 9 


In making flattened aluminum wire I 
have found that this condition is usual- 
ly caused by uneven slippage in the flat 
mill due to surface condition of the wire 
or uneven distribution of grease or oil 
on the rolls. 

+ + + 
Answer No. 10 

This condition, I have found, can gen- 
erally be traced to the ripper die or the 
first drafting of the rod. If the rod being 
drawn through the ripper die is neglect- 
ed and the wire drawn through this die 
is over-size and oval the result will be 
the breaking of the slip planes in the 
wire, and uneven distribution and _ hid- 
den fractures of the grains in the wire. 
These fractures, once imbedded however, 
cannot be eliminated in further draw- 
ing of the wire and the slip or the block 
planes resist to slip. This is one cause 
of wavey condition in the wire. 

Another cause can be traced to the die- 
holder and the die itself. The die is not 
fastened securely in the holder and as the 
wire passes through it, there is a slight 
movement of the die; therefore, the wire 
will draw off the lower edge of the die 
causing a vibration with the resulting 
wavey wire. This will be found true in 
drawing high carbon wire. 

+ + 
Question 3008 
STEEL WOOL 

Would like to receive full information 
regarding the manufacture of Steel 
Wool. Do I understand that this is made 
from Steel Wire? If so, what gauge 
wire, analyses and a general idea re- 
garding the manufacturing operation? 

+ + + 
Answer No. 1 

“Steel Wool is made from Bessemer 

Wire, .105”.” 


Answer No. 2 
“Size .102” Bethlehem Steel, Johns- 
town, Youngstown Sheet & Tube, Steel 

Co. of Canada and others. 

+ + 

Answer No. 3 
““r-HE raw material is .105 hard drawn 
Bessemer wire, .12 to .15 carbon. 
Some obscure physical irregularity 
makes some heats good and others bad, 
so the business is rather precarious. The 
wire, welded to endless lengths, passes 
through a machine which resembles 
roughly a continuous machine, and is 
shaved by fine-toothed flat blades of 
tool steel. It takes 1500 to 2000 cuts 
to reduce .105 to a segment about .017 
thick, which is spooled up at the end of 

the machine and sold for scrap. 
+ + 


BD sen wool is conducted upward by a 
system of conveyor belts, and gath- 
ered into skeins and ribbons, which may 
be allowed to fall into cartons for bulk 
shipment, or be sheared and rolled into 
balls or pads. All these operations 
should be automatic. 
+ + 

ACHINES are all designed and 

built by the users. They fall into 
three classes, which are rather too in- 
volved to discuss here. It may be said 
of the flat-bed type, that a complete 
‘line’ which reduces wire to scrap im 
one transit. consists of 16 to 20 beds, 
and makes about 8,000 lbs. of wool per 
day. It is quite feasible to start with 
a small number of beds and small pro- 
duction, passing the wire several times 
through the line. Regarding the prod- 
uct, about 3% must be coarse shaving's 
and the rest can be distributed among 
various grades, with the limitation that 
not over 45‘% can be of the finest grade.” 


+ + + 
Answer No. 4 
ss ADE from steel low in metalloids. 


Practice varies with different steel 
wool manufacturers, that I’m not fully 
posted on!” 

+ + .o 
Question 3009 
DIE MATERIALS 


A foreign member sends in this ques- 
tion. We would like to know if tung- 
sten carbide is still, as it is over here, 
practically the only hard material in 
use for drawing dies. Are boron car- 
bide, titanium carbide, tungsten silicide, 
etc., being tried in the United States and 
are they gaining popularity? Is tung- 
sten carbide used with success for ex- 
truding dies, or is a high grade tool 
steel preferred owing to the shocks? 

+ + + 
Answer No. 1 

: E use Tungsten Carbide dies suc- 

cessfully, but have had some ex- 
perience with Titanium and found the 
same very good. This material has 
avid resisting qualities, superior to 
Tungsten Carbide and for that reason 
is very good for wet drawing wire where 
the operations are very liable to have 
drawing liquor a little acid.” 


‘ 
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Answer No. 2 
““-UNGSTEN, titanium tantalum car- 
bides only accepted materials for 
wire drawing. Boron carbide still por- 
ous, brittle and un-uniform.” 
+ + + 
Answer No. 3 
“CO far as we know tungsten carbide is 
only one in general use. On ex- 
truding dies thick tool still is  pre- 
ferred.” 
+ + + 
Answer No. 4 
“Tr. C. still preferred. Boron carbide 
has not worked out well. Excellent 
results are achieved from T. C. extru- 
sion dies, in fact T. C. extrusion dies 
are rapidly replacing steel. Whenever 
machines are in good shape little trouble 
is experienced.” 
+ + + 
Answer No. 5 
““T-UNGSTEN carbide is the most used 
die. The tool steel would be bet- 
ter because of the given reason.” 
- + 
Answer No. 6 
““-HERE have been many attempts 
made to utilize other carbides and 
tungsten for wire drawing purposes. 
Some are successful in special fields, but 
in general there has been nothing defi- 
nite up to the present to replace tung- 
sten carbide.” 
+ + + 
Answer No. 7 
“Tungsten carbide is the best for 
drawing. Reports of good success on 
extruding with tungsten carbide. Page 
Zapp!!!” 


+ 4+ + 

Answer No. 8 
Yes, tungsten carbide is used with 
wonderful success for extruding dies 


and its life is many times that of high 
grade tool steels. However, it cannot 
be used in heading dies as the shock and 
pressures are too great. 
+ + + 
Answer No. 9 

Tungsten-carbide dies are gaining wide 
popularity amongst the Wire Mills in the 
United States. Many manufacturers of 
wire are adopting the tungsten-carbide 
dies. Their performance in the drawing 
of the number of feet per size and the 
quality of wire produced has hastened 
their adoption. Many wire makers are 
discarding the steel dies even in the 
smallest wire mills. 

Many grades of tungsten-carbide, how- 
ever, are new in the field and will have 
to be developed by further research for 
wire drawing and extrusion die purposes. 

I know of several manufacturers who 
are using tungsten-carbide for extruding 
purposes. One of these is extruding 
brass shapes and bars and another using 
it for the extrusion of lead and solder 
strips. The performance and efficiency 
of tungsten-carbide have proven satis- 
factory. 

+ 4+ + 
Answer No. 10 
“(~ENERALLY we consider tungsten 
carbide the most commonly used 


cemented carbide for either wire or ex- 
trusion die work. Everyone knows that 
on the average wire and bar drawing 
up to 1” and on all tubing up to 2%” 
tungsten carbide dies are economical 
and widely used. 
+ + + 
UNGSTEN carbide is also being used 
on the first station extruding on the 
National Bolt Maker machines and on 
many other applications of extruding. 
It will not stand the shock that prevails 
on the operation of heading and extrud- 
ing where the bolt is headed against the 
tungsten carbide. In most cases where 
the shanks are long enough, the tungsten 
carbide insert is placed in this operation 
so that the head is headed against tool 
steel and extruded through tungsten 
carbide at the same time. 
+ + + 


E do not know of boron carbide 
being used economically on any 
wire drawing operations as it is subject 
to porsity and, although very hard, will 
not stand shock. There is some tan- 
talum carbide used on wet drawing ap- 
plications, but it is not as generally 
used nor is it as economical as tungsten 
carbide on dry drawing. Titanium car- 
bide has been tried on drawing applica- 
tions but is not economical.” 
+ + + 
Question 3010 
FLAT STEEL WIRE 
Which is the best way to make flat 
steel wire 6 x 0.4 mm from 5 mm diam- 
eter hot rolled steel wire with 0.6% of 
carbon? 
+ + + 
Answer No.. 1 
“Roll.” 
+ + + 
Question 3010 B 
We also wish to know the different 
intermediate dimensions of the mater- 
ial after which you would propose re- 
annealing, cold rolling and drawing. Is 
it useful to use multiple drawing ma- 
chines? 
+ + + 
Answer No. 1 
“PYEPENDENT on initial physical and 
ultimate physical req’d. Method 
of reduction unimportant except from 
cost standpoint as long as there is no 
excessive heating or bending of wire 
which causes irregularities in physical 
properties.” 
+ + + 
Question 3011 
BACK PULL IN DIES 
With reference to the paper presented 
at last year’s meeting by Mr. Paul M. 
Mueller on the subject of “back-pull”’, we 
would like to know if there have been 
any further developments in this con- 
nection, and if the principle has yet been 
applied on a commercial basis; and if so, 
what advantages have accrued. 
Answer No. 1 
“We have experienced a little trou- 
ble with this ‘back-pull’ and all that I 
can say is that it ruined one or two per- 
fectly good dies and then I dropped the 
whole matter. I still believe that there 


is something in it, but I am not pre- 
pared to experiment at the present time.” 
+ + + 
Answer No. 2 


“IT do not know of any one who has 
attempted to put Mr. Mueller’s idea into 
practice. To do so would require a 
specially designed machine and I do not 
believe any such machine has yet been 
developed.” 

+ + + 
Answer No. 3 

“Do not know. We have back pull in 
small degree on one of our machines 
(continuous). We seem to get good die 
performance. How much can be credited 
to back pull is unknown. The design 
could be developed but cannot see that 
possible results would justify expendi- 
ture.” 

+ + + 
Answer No. 4 

"4 HAVE read the paper of Mr. Paul 
M. Mueller on the subject (back-puil) 
and though I have had no opportunity 
to discuss or argue with anyone I wish 
to express my opinion that trying by 
any wire drawer to use the present wire 
drawing machine to successfully apply 
this ‘back-pull’ method, will not obtain 
the expected resuit. Though I agree 
fully with Mr. Mueller on the subject 
and feel that by buiiding an entirely new 
machine where uniform ‘back-pull’ is 
considered the fundamental idea of the 
machine, will no doubt revolutionize the 
present wire drawing method to the 
great advantage of the wire manufac- 
turer. The point which I try to raise 
in this brief statement is that the ‘back- 
pull’ has to be a uniform pull, corres- 
ponding with the linear speed of the 
wire before and after the dies, and in 
accordance with the characteristics of 
the metal to be drawn. The necessary 
uniform ‘back-pull’ cannot be obtained 
either by a friction clutch as suggested, 
nor by the capstans of the present wire 

drawing machine.” 

+ + + 
Answer No. 5 

“TFON’T allow wire to enter a die slack 
but devise means for some ‘back- 


pull’. Produces better drafting and 
theoretically saves power.” 
2. 


Answer No. 6 

There is no direct knowledge that the 
principle of back pull is being used on 
commercial basis in any wire drawing 
machines. I have heard rumors that 
one rod drawing machine is now being 
developed using this principle, and that 
one intermediate machine for copper wire 
is in the development stage. What re- 
sults have been had is not known. 

+ 


Question No. 3012 

What effect has been obtained from 

electrolytic pickling? 

+ + + 
Answer No. 1 
“TROM tests that have been made, it 
is understood that with electrolytic 
pickling, wire can be pickled in 5 to 10 
(Please turn to page 108) 
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A Review of Recent Wire PATENTS 





No. 2,061,350, METHOD OF COVER- 
ING WIRES, Patented November 17, 
1936 by Marcel Marie Joseph Eugene 
Coupier, Paris, Josue Rodolphe Heil- 
mann, Clichy, and Charles Emmanuel 
Milde, Paris, France. 

The wires are covered with a mineral 
insulating material and the method com- 
prises preparing collars with a compress- 
ed powder of the insulating materia, 
these collars being disposed between the 
wire conductors and the sheath, and the 
whole being then submitted to a mech- 
anical lengthening treatment. 

+ + + 

No. 2,061,388, INSULATING ELEC- 
TRICAL COIL WINDING, Patented No- 
vember 17, 1936 by Theodore Schou, 
Beloit, Wis., assignor to Fairbanks, 
Morse & Co., Chicago, Ill., a corpora- 
tion of Ill. 

A method is provided for coating an 
edge-wound strap coil winding with a 
heat hardening: dielectric. 

+ + + 

No. 2,061,454, JOINT FOR WIRE 
FABRIC, Patented November 17, 1936 
by Fred Crossman, Shaker Heights, 
Ohio, assignor to The Lindsay Wire 
Weaving Company, Cleveland, Ohio, a 
corporation of Ohio. 

This inventor provides a thin black 
ribbon of non-fusible metal between the 
ends of the fabric, the ribbon being join- 
ed to warp wires on each side of the 
joint by a layer of fusible metal which 
embraces one edge and two opposite 
sides of the ribbon. This ribbon is 
spaced an equal distance from the ad- 
jacent weft wires on each side thereof. 


No. 2,061,862, CABLE CONSTRUC- 
TION, Patented November 24, 1936 by 
Walter T. Wells, Glendale, Calif., as- 
signor to The Technicraft Engineering 
Corporation, Los Angeles, Calif., a cor- 
poration of California. 

This is for a hoisting and hauling cable 
comprised of multi-stranded, spirally 
wound and coiled wires with a layer of 
insulating material surrounding the same 
and a tubular woven fabric covering for 
the insulating material. About the 
latter is a helically wound armor and a 
stranded wire weight supporting-sheath 
about the armor and spirally wound in 
the same direction as the wire conductor. 

+ + + 

No. 2,062,059, METHOD OF FORM- 

ING LUBRICATED WIRE ROPE 


CORES, Patented November 24, 1936 
by Walter D. Hodson, Beverly Hills, 
Ill. 


More specifically, the invention lies in 
the provision of a method for applying 
a viscous fiber-containing adhesive lub- 
ricant to a wire rope core. Identified 
with this patent are patents 2,062,060, 
2,062,061 and 2,062,062 which comprise 
incorporating lubricant with cordage 
yarn. 


+ + + 
No. 2,062,228, METHOD AND DE- 
VICE FOR PRODUCING SINGLE- 
LAYERED WIRE GLASS, Patented 
November 24, 1936 by Armand Lamesch, 
Waldenburg-Altwasser, Germany, as- 
signor to Schlesische Spiegelglas-Man- 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 17 East 
42nd St., New York. 





ufactur Carl Tielsch, G. m. b. H., Walden- 
burg-Altwasser, Germany. 

The method consists in adjusting a 
grooved guide roller to the desired pos- 
ition, so as to dip into the fused glass 
then introducing a wire insertion round 
the guide roller into the fused glass at a 
point away from molding rollers prior to 
passing the wire insertion between the 
molding rollers, and finally rotating the 
grooved guide roller at a circumfer- 
ential speed lower than that of the mold- 
ing’ rollers. 

+ + + 

No. 2,062,383, SCREW AND SCREW 
DRIVER FOR THE SAME, Patented 
December 1, 1936 by Maxwell A. West, 
Portland, Oregon. 

The tool engaging portion of this 
screw has a shallow countersink, followed 
by a frusto-conical portion and termin- 
ating in a cylindrical portion, this latter 
affording clearance for the point of the 
tool. 

+ + + 

No. 2,062,550, SCREW, Patented De- 
cember 1, 1936 by Frank K. Brown, 
New Bedford, Mass., assignor to Con- 
tinental Screw Company, New Bedford, 
Mass., a corporation of Mass. 

The screw is provided of the type 
which taps its own thread, the entering 
end of this screw having a number of 
cutting edges designed to remove metal 
or material in cutting the threads for 
the reception of the screw in a manner 
like that of an ordinary tap. 

+ + + 

No 2,062,552, WIRE FORMING MA- 

CHINE, Patented December 1, 1936 by 


Warren C. Burgess, La Grange, and 
Nicholas Contino, Chicago, IIl., as- 
signors to Burton-Dixie Corporation, 


Chicago, Ill., a corporation of Delaware. 

These inventors have incorporated in 
a wire forming machine, for the manu- 
facture of helical springs and the like, 
of a coil cooling means, as well as a new 
device for adjusting the pitch-determin- 
ing means of the wire forming ma- 
chine. 

+ + + 

2,662,723, MULTIPLE WIRE 
DRAWING MACHINE, Patented De- 
cember 1, 1936 by Walther Nacken, 
Gruna, Germany. 

The inventor proposes to transmit the 
driving power from one drum shaft to 
the next along the series, to provide each 
gear which transmits driving power 
from one drum shaft to the next, with a 
clutch and to apply the external driving 
power to the drum on which the wire is 
wound last and which rotates at the high- 
est speed. 


No. 


+ + + 
No. 2,062,773, WIRE CLOTH, Pat- 
ented December 1, 1936 by Louis Nicho- 
las Weber, Appleton, Wis., assignor to 
Appleton Wire Works, Inc., Appleton, 
Wis., a corporation of Wisconsin. 


A Fourdrinier wire fabric is provided, 
formed with wires having a hollow cen- 
ter so as to render them deformable at 
the points where they cross each other. 

+ + + 

No. 2,063,306, HIGH TENSION 
CABLE, Patented December 8, 1936 by 
Joseph Forster, Vienna, Austria. 

The construction includes a layer or 
shell of conducting wires, with a cen- 
tral air space, and a new supporting or 
propping device or coil in the air space 
for supporting or carrying the wire 
strands. 

+ + + 

No. 2,063,346, MANUFACTURE OF 
ELECTRIC CABLES, Patented Decem- 
ber 8, 1986 by Thomas Robertson Scott 
and John Krauss Webb, Aldwych, Lon- 
don, England, assignors to International 
Standard Electric Corporation, New 
Yorks Ny. 

The evacuation and/or impregnation 
of the sheathed cable is accelerated by 
decreasing the effective length of the 
cable by tapping the sheaths. 

+ + + 

No. 2,063,598, WIRE FEED FOR 
CHAIN MAKING MACHINES, Pat- 
ented December 8, 1936 by Frederick A. 
Dietrich and Hermann Weinacker, 
Maplewood, N. J. 

The construction of this machine is 
such that a number of strands of wire 
may be fed into the machine at one side 
thereof, instead of at opposite sides, the 
wire feed mechanisms being arranged 
parallel to each other. 

+ + + 

No. 2,063,889, METHOD OF COAT- 
ING INSULATED WIRE AND THE 
LIKE, Patented December 15, 1936 by 
Albert T. Candy, Jr., Oak Park, IIl., as- 
signor to Candy & Company, Inc., Chic- 
ago, Ill., a corporaton of Illinois. 

More specifically, the coating is a 
flame repellant one. A fabric jacket is 
first applied directly to the pitch-coated 
insulated wire and then a molten pig- 
mented material, is a waxy and flame 
repellant condition is applied directly to 
the fabric. 

+ + + 

No. 2,064,017, APPARATUS FOR 
CUTTING WIRE ROPE, CABLE, AND 
THE LIKE, Patented December ‘115, 1936 
by Arthur A. Leschen, Webster Groves, 
Mo., assignor to A. Leschen & Sons Rope 
Company, St. Louis, Mo., a corporation 
of Missouri. 

The apparatus is particularly adapt- 
ed for cutting wire rope, cable and the 
like of the larger dimensions. Suitable 
clearance is provided between the cut- 
ting instrument and the wire rope. 

++ + 


No. 2,064,287, COIL WINDING MA- 
CHINE, Patented December 15, 1936 
by Carl A. Bieling, Elizabeth, N. J., 
and Charles D. Richard, West New 
Brighton, N. Y., assignors to Bell Tele- 
phone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York. 

It is stated that this machine is par- 


(Please turn to page 108) 
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Exports and Imports of Wire 





Exports of Iron and Steel Wire Products in Nov. 1936 and Nov. 1935 
(In Gross Tons) 








Nov. Oct. Nov. 

1936 1936 1935 
Wire rods ..... ate Sha ners 8,493 2,775 1,796 
Hoops, bands and strip steel . 6,006 5,400 4,270 
Plain back or galvanized iron or steel wire . 8,635 4,805 3,383 
Barbed wire and woven wire fencing 2,484 3,391 2,993 
Woven wire screen cloth .... 104 85 60 
Wire rope 246 240 480 


Insulated iron or steel wire and cable—see analysis below 


Other wire and manufactures 363 526 508 
Wire nails .... ASE 337 725 1,100 
Tacks . erent 17 28 44 
Other nails, including staples . 138 144 180 
Bolts, machine screws, nuts, rivets and washers 598 713 503 

Total, these 11 classifications 17,421 18,832 15,317 





Imports of Iron and Steel Wire Into the United States 
(In Gross Tons) 





Concrete reinforcement bars 
Hollow bars and drill steel 
Wire rods hesite 
Barbed wire : seavsbescoas 
Round iron and steel wire . 
Telephone and telegraph wire 
Flat wire and strip steel 
Wire rope and strand . 
Other wire ... ee 

Hoops and bands . ; 
Nails, tacks and staples 
Bolts, nuts and rivets ..... 


Total, these 12 classifications ..... 


101 151 166 
38 169 88 
1,222 1,924 2,612 
480 1,289 1,486 
437 329 253 

1 1 15 

214 218 204 
171 268 281 
49 381 120 

. 2,365 2,225 1,597 
531 1,997 1,883 
68 12 35 
5,677 8,964 8,740 








Exports of Insulated Wire and Cable, November 1936 











Foreign To U. S. Possessions 

Pounds Dollars Pounds Dollars 

Insulated iron or steel wire and cable 10,999 $ 2,028 Soke ee 

Rubber-covered wire o2 402,248 81,276 54,736 9,998 

Copper weatherproof wire . 79,609 11,286 15,172. 2,619 

Copper telephone cable . 13,597 2,737 10,665 2,680 

Other insulated copper wire 255,502 60,296 77,380 12,072 
Nickel-chrome electric resistance wire .. 83,017 34,065 : 

fee aa Es 

Total, these 6 classifications ....194,972 $191,688 157,953 $27,369 











Exports and Imports of Wire 


ORLD-Wide demand for semi- 

finished and finished iron 
and steel products has been pre- 
vailing at a fevered rate for a num- 
ber of months and, coincident 
therewith, the foreign trade of the 
United States in those materials 
has been following a sharp up- 
ward curve. November exports 
(excluding scrap) aggregated 
127,255 gross tons valued at $8,- 
648,974 and marked the second 
highest monthly volume since 
August 1930 (exceeded only by the 
October 1936 trade), and also re- 
presented the peak level of No- 
vember shipments since the like 
month of 1929 when 176,935 tons 
valued at $13,419,876 went for- 
ward. 


Import Trade Reflects High 
Domestic Activity 


OVEMBER iron and steel im- 
ports reflected the continued 
gains being registered in domestic 
steel mill activity when, for the 
most part, the outstanding items 
were either raw materials or those 
for further processing. Receipts 
(excluding scrap) aggregated 49,- 
466 tons valued at $2,015,847 and 
represented the third highest 
monthly volume received during 
the first 11 months of 1936. Those 
totals compared with 45,977 tons 
valued at $2,220,797 tons in the 
previous month and with 41,245 
tons valued at $1,575,744 tons in 
November 1935. Reviewing the 
import trade during the initial 11- 
month period of 1936, the same 
condition existed—raw materials 





and items for further processing 
in local steel mills were outstand- 


ing. In that period, 486,079 tons 
of iron and steel products (exclud- 
ing scrap) were received and the 
value reached $20,202,360. The 
totals in the equivalent period of 
1935 were 362,574 tons and $15,- 
195,359. Pig iron ranked as the 
leading product received on a ton- 
nage basis during the reviewed 
period, followed in order named by 
structural shapes (practically all 
of the plain grade for further pro- 


cessing), spiegeleisen, solid and 
hollow bars, ‘other’ pipe, ferro- 
manganese, ‘other’ hoops and 


bands, and sheets, skelp, and saw- 
plate. 
+ + + 
Exports Continue at High Level 
XCLUSIVE of scrap items, 
there are 63 individual iron 
and_ steel classifications which 
cover the export of iron and steel 
products. Comparing November 
shipments with those made in 
October, a lower trade was recorded 
in 40 such classifications with off- 
set rises in 23. The outstanding 
decline was in exports of fabri- 
cated shapes which were 5,260 tons 
below the October total, other de- 
creases of moment being those in 
plain shapes (2,450), ‘other’ plate 
(2,247), ‘other’ steel bars (1,232), 
barbed wire (1,011), and galvan- 
ized wire (800). The _ sharpest 
gain was registered in exports of 
black steel sheets which rose 4,215 
tons, followed by those in seamless 
casing and oil-line pipe (1,355), 
tin plate (1,181), hot-rolled strip 
steel (820), cast-iron pressure pipe 
(1,367), and wire rods (718). 
+ + + 


Tin Plate Again Leading Export 
IN plate remained the chief 
iron and steel product export- 

ed during the reviewed month, its 

aggregate of 20,577 tons—in a 

wide-spread trade—going mostly 
to China (2,624), Brazil (2,115), 
Argentina (1,890), Japan (1,763), 

Uruguay (1,485), Mexico (1,366), 

and Hong Kong (1,152). Next 

came black steel sheets (17,347 

tons) which also found numerous 
markets, those outstanding being 

Soviet Russia (8,375) Canada 

(3820), Mexico (2,402), and China 

(1,063). Then was skelp (16,- 
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549 tons), with Canada (16,267) 
the leading purchaser. ‘Other’ 
plate (10,894 tons) went principal- 
ly to Sweden (4,174), Canada (1,- 
271), Japan (861), the Philippine 
Islands (530), and Cuba (482). 
The total for heavy rails was 7,148 
tons and the chief outlets Hong 
Kong (2,200), Brazil (1,318), 
Guatemala (1,015), Panama (1,- 
010), and Colombia (769). The 
sixth item of importance—gal- 
vanized steel sheets was shipped 
to an aggregate of 6,932 tons, lead- 
ing purchasers being the Philip- 
pine Islands (2,883), Cuba (868), 
Colombia (852), and Brazil (660). 
+ + + 


North and Central America and 
West Indies Remain Chief 


Purchasers 


HE above-named area during 

November imported 53,488 
tons of iron and steel products (ex- 
cluding scrap) from the United 
States and accounted for 42 per- 
cent (39 percent in October) of all 
shipments made. The second area 
of importance—South America— 
took 27,713 tons, or 22 percent (24 
percent), while following came the 
Far East whose trade of 25,120 
tons made up 20 percent (15 per- 
cent).’ Europe’s total of 18,562 
tons represented 14 percent (14 
percent), and that for Africa— 
2,372 tons—2 percent (8 percent). 

+ + + 
Canadian Purchases Lead 


ANADA imported 26,206 tons 

of iron and steel products (ex- 
clusive of scrap) from the United 
States during November in a 
rather varied trade in which the 
outstanding items were skelp (16,- 
267), black steel sheets (3,820), 
hot-rolled strip steel (2,893), in- 
gots (2,764), plain shapes (2,612), 
and ‘other’ steel bars (2,534). 
Next was Soviet Russia, the bulk 
of whose purchases (8,319 tons) 
was of black steel sheets (7,375), 
hot-rolled strip steel (438), and 
cold-rolled strip steel (359). Brazil 
followed with a trade aggregating 
7,223 tons in which the predomi- 
nating products were tin plate 
(2,115), heavy rails (1,318), plain 
wire (814), galvanized steel sheets 
(660), barbed wire (493), and 
black steel sheets (443). Mexico’s 
varied trade totaled 7,108 tons, the 
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chief items being black steei sheets 
(2,402), tin plate (1,366), and fab- 
ricated shapes (497). Shipments 
to the Philippine Islands—6,556 
tons—were mostly of galvanized 
steel sheets (2,883), tin plate 
(954), ‘other’ plate (530), and 
plain shapes (461). The sixth 
market of importance was Japan 
taking a total of 6,181 tons, the 
chief products being wire rods 
(2,508), tin plate (1,763), ‘other’ 
plate (861), ‘other’ steel bars 
(217), and ‘other’ plate (208). 





Spiegeleisen Imports Increase 
Sharply—tTurn Import Trend 
Upward 


pc pbs vii in itself to turn 
the November import volume 
upwards, spiegeleisen receipts in- 
creased sharply to 12,819 tons and 
came practically all from Canada 
(11,055) and Norway (1,757). Pig 
iron was next in importance and 
aggregated 10,615 tons, the out- 
standing supplying countries be- 
ing the Netherlands (4,147), Soviet 
(Please turn to page 98) 








this new MICRO Model J-4-S. 
Height to welding dies—23”. 


Round steel base—no corners or edges 


to catch wires. 


Frame—heavy rolled steel plates, arc 


welded. 


Welding headpieces—hard bronze. 
Full swivel casters—easy to move in any 


direction. 


Guard rail—protects working parts. 





Model, 
J-4-S ¢ 


The wide-spread demand for a portable, 
low-type welder is successfully met by 





Wins 
instant 
approval e 


Low lype 
MICRO-WELD 


MODEL 
(Only 31“high/ 








proves its conven- 
ience and efficiency where- 
ever in use. 


Quickly 


Works close to reel for gal- 
vanizing and other applica- 





Annealing dies for use on hard rolled _ tions. 

and high carbon material—regular Micro Medel J-4-S_ solves 
: many perplexing welding 

equipment. jen ] Id 

Welding capacity Micrometer Precision 

—8 to 18 gauge. Write for com- 


Trade Mark 





plete details. 


Reg. U.S. Pat. Off. 


MICRO PRODUCTS COMPANY 


20 NORTH WACKER DRIVE, CHICAGO, ILLINOIS 
Telephone 7468 
General Office and Factory, Peoria, Illinois 
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‘Round the World With the Wire Industry 





German Notes 


HE boom in the iron and steel 
1! export market which is now 
surpassing the best post war years, 
has its parallel in the wire export 
market. The demand has been 
extraordinarily heavy during the 
past months; prices for wire and 
wire products have been advanced 
for all markets up to 15 shillings 
per ton with varied prices accord- 
ing to the different markets. The 
average increase of prices for ex- 
port to the United States was $4 
per ton. 
between three and five dollars per 
ton according to the different mar- 
kets. Very little Japanese com- 
petition is to be felt at present, 
which, of course, is the feature of 
the market. 


+ + + 


RESENT export prices to the 
United States are: 


Prices are fluctuating - 


Panin Wire. ..:.::...4 $47.00 per ton f. o. b. 
mare OMe i. 2c5...: 47.75 per ton f. o. b. 
Wire wails ...........-:.. 47.50 per ton f. o. b. 
Barbed wire ............ . 74.00 per ton f. o. b. 
Galvanized fencing 

WEP o.5.5-.-...., S90 Per tnt. Oo. wD: 


+ + + 
N a few markets prices are low- 
er; for export to the Far East 
up to $4 lower; but for many other 
markets much higher, for example 
to Colombia and Venezuela up to 
$5.00 more per ton and to Central 
America and Cuba up to $3.00 
per ton more. 
+ + + 
HE export quantities are rising 
quickly. The present figure 
(excepting wire nails) is about 20,- 
000 tons monthly, a figure which 
has not been equalled since 1929, 
whereas the output is at 1928 fig- 
ures (the steel production is al- 
ready above 1928). As the inter- 
national iron and steel markets are 
expecting a further rise of prices, 
the demand is still heavy, although 
the wire makers have not yet 


closed their books as is the case in 
the steel trade, where up to one- 
third of all orders are turned 
down due to inability to book more 
orders. Shipment dates for steel 
are twenty weeks, for wire four- 
teen weeks. 
+ + + 

HE IWECO has signed an 
agreement with the whole 
Austrian wire industry and with 
the last two Czechoslovakian in- 
dustries so that both groups are 
now members of the IWECO. On 
the other side, the negotiations 
with Norway, where the wire in- 
dustry is further expanding, have 
not progressed. 

+ + + 

HE trade in the wire and wire 

nail making industry is very 
satisfactory. The demand both for 
export and domestic purposes is 
very heavy. Prices are up. The 
wire machinery industry was oper- 
ating in 1934 at about 58% of capa- 
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WM. GLADER MACHINE 
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Glader Machines are fast, easy 


to operate, and are highly efficient. 


If you are planning on nail plant 
expansion or replacements let us 


figure with you. 


Glader Machines have been 
adopted as standard equipment in 


all recent major nail mill installations. 


There must be a reason. 


For further information, prices, 


etc. write to us. 
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city, in 1935 at about 73%, and at 
present at more than 85%. The 
machine tool industry is operating 
at nearly 100%. 
+ + + 

OMESTIC prices in Belgium, 

France, Great Britain, Sweden, 
Holland, Switzerland and Czecho- 
slovakia have been advanced 10%, 
but France and Belgium will have 
to raise prices further. 


+ + + 


yi rod export prices have 
also advanced and the aver- 
age selling prices are between 
£(gold) 5.2.6 and 5.7.6. The de- 
mand for wire rods is unusually 
heavy, particularly as stocks are 
exhausted at almost all consumer 
centers and many customers have 
waited too long to place orders, 
and are now caught unawares. 


+ + + 


Frank Mossberg Resigns as 
President of the Mossberg Pressed 
Steel Corporation 


T the Annual Meeting of the 

Mossberg Pressed Steel Cor- 
poration on January 18, 1937, 
Frank Mossberg presented his 
resignation as an officer of the 
Corporation. 

+ + + 

R. Mossberg, who is approach- 

ing his 79th year, desired to 
be relieved of the cares and re- 
spousibilities of his office. It can- 
not be denied that he has well 
earned this requested rest after 
his intensive and active life, during 
which time he has conceived a 
great many mechanical inventions 
which have proved _ valuable, 
especially to the Textile and Wire 
Industries which the corporation 
serves. 

+ + + 

H4® expressed in a fitting tri- 

bute his appreciation of the 
cooperation always given him by 
the officers and employees of the 
corporation. His resignation was 
accepted with regret by the Board 
of Directors. He is to continue his 
association with the corporation, 
however, as a Director. 
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E is to be succeeded as Presi- 
dent and General Manager by 
Robert V. Olsen, formerly Vice 
President and Sales Manager. Mr. 
Lawrence M. Swift was elected 
Vice President and Mr. Albert E. 
Sparks, Secretary and Treasurer. 
Mr. W. S. Swanson, formerly Sales 
Engineer, has been appointed 
Sales Manager and will be in active 
charge of all the sales of the cor- 
poration. 


Steel Service 

NEW bulletin entitled “Steel 

Service” which gives tested 
methods and _ pickling control 
charts has been prepared by the 
Grasselli Chemical Co., Cleveland, 
Ohio. This bulletin contains much 
valuable information on the subject 
discussed and the control methods 
outlined will be especially helpful 
to those actively engaged in work 
of this character. 








for 
Rods 


Strips 


or 

Sheets 
24"x"48" Three-High 
Rolling Mill with 
Lift Tables. Mill 


driven by synchron- 
ous motor through 
Farrel - Sykes Re- 
duction Gear Unit 
and Enclosed Pin- 
ion Stand. 


Farrel Rolling Mills are de- 
signed to meet the requirements of 
modern rolling mill practice and 
the demand for constantly increas- 
ing standards of quality at con- 
stantly decreasing costs of pro- 
duction. 


The improvement of design 
and construction is a continuous 
process, resulting in advanced 
features which lead to higher 
operating efficiency, increased out- 
put, lower power consumption, 
minimum labor and maintenance 
costs and improved quality prod- 
ucts. 


FARREL ROLLING MILLS. 


mr 
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Our engineers will be glad to 
explain the alternative features 
available on Farrel Rolling Mills 
and their applicability and advan- 
tages for specific conditions. 


A conference involves no obli- 
gation and may develop data re- 
lating to plant layout, operation, 
costs, etc., which will be helpful in 
making comparisons with present 
equipment and methods and in the 
selection of new equipment for 
greater operating efficiency and 
economy. 


FARREL-BIRMINGHAM 


Company, 


lnc. 





38 Main St., Ansonia, Conn. 
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News and Notes of the Spring Industry 





(Continued from page 79) 
ing, a powder or paste is applied 
to the spring to be tested. Any 
cracks or seams in the spring cause 
a localized flux concentration, de- 
tected by a noticeable accumula- 
tion of the powder or paste in such 
localities. 

+ + + 


AGNAFLUX installations at 
several government points of 


inspection are used for the testing 
of aviation engine valve springs. 
Automobile engine valve springs 
undergo similar tests in the inspec- 
tion departments of many of the 
nations foremost automobile en- 
gine plants. 
+ + + 
Lee Spring Co. Reports on Use of 
Spring Specification Form 
“reg time ago the Lee Spring 
Co. made up for the use of 








101 Blackstone St. 





SCOTT WIRE TESTERS 








= 





The illustration shows our 500 and 1,000 pound capacity 
tensile machine with the famous autographic recorder which mag- 
nifies the test line to such proportions that yield, flow, and all 
other points of the test are clearly read from the graph. 


No highly trained operator needed to obtain perfect work. 


HENRY L. SCOTT CO. 


Operate on the 

dead weight 

principle and 

are: 

1. Simple in 
design 

2. Heavily 
constructed 


3. Accurately 
made 


Our machines 
will give years of 
dependable, sat- 
isfactory, and 
inexpensive ser- 
vice. 


Providence, R. I. 
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customers, a specification form, 
for ordering or obtaining quota- 
tions on springs. This form has 
now been in use a sufficient length 
of time to report upon what it has 
accomplished in facilitating the 
ordering of springs and reducing 
the amount of correspondence 
necessary before the manufacturer 
obtains all specifications needed 
for their production. 
+ + + 
HE Lee Spring Co. reports that 
there have been a great many 
requests for the form and that by 
now most of their orders or re- 
quests for quotations are being re- 
ceived on this form or the form is 
used as a guide in specifying. Some 
of the advantages gained by the 
use of this form are reported to be 
the following, 

1. Time is saved—Use of form min- 
imizes chance of overlooking im- 
portant information required before 
design or manufacture of spring is 
possible—Eliminates necessity of 
detailed blue prints. 

. Business is improved—Competi- 
tion is placed upon a fair basis. The 
spring maker is afforded the oppor- 
tunity of making recommendations 
to improve product or reduce cost 
and the customer is assured of a 
product designed and manufactur- 
ed to meet his individual require- 
ments. 


bo 


3. Customers are being educated in 
proper specification of springs. 
+ + + 
addition to containing a 


| N 
tabulated questionnaire for 
spring specifications, the form lists 
commercial tolerances in dimen- 
sions, which will be met unless 
otherwise specified. These toler- 
ances include wire diameter, coil 
diameter length, number of coils 
and squareness of ground ends. 
+ + + 
Springs Find Increasing Applic- 
ation in Testing and Weighing 
Apparatus 
HE use of springs, as the force 
measuring element in testing 
instruments and scales has been 
known for some time to possess the 
advantage of eliminating the in- 
ertia of counterweights. Such use, 
however, often entailed design 
problems and considerable manu- 
facturing expense due to the fact 
that for highly accurate readings, 


WIRE 





News and Notes of the Spring Industry 





some device was necessary to 
counteract the effect of temper- 
ature changes upon the spring’s 
elastic modulus. 


+ + + 


HE need for a better spring for 
such purposes, resulted, four 
years ago in the development of 
the Iso-elastic spring, since which 
time it has found application, not 
only in highly refined laboratory 


New Safety Spring Design 


NEW type of vehicle spring 
described as having been de- 


A 


signed to set up compensating 
forces to provide internal “self 
control” when subject to heavy 


stress is now being produced by 
the Standard Spring Co. of Chica- 
go, and has been reported to have 
been adopted by several manufac- 
turers of automotive vehicles. 


HE “self-control” ‘action is de- 

scribed as being attained by 
special synchronized spring bows 
held tightly in contact with adjac- 
ent leaves by alloy steel clips. At 
the bowed points the adjacent 
leaves act as a fulcrum for lever 
action, transferring the force to 
the center of the spring. The bear- 
ing force at the end of the bows is 
transmitted through steel balls, 


(Please turn to page 98) 
equipment, but, more recently in 


such commercial weighing devices 
as coal scales and _ counter-type 
computing scales. 





+ + + 


HE Iso-elastic spring was con- 
ceived, designed and manufac- 
tured with but one purpose in 
view—to produce an accurate force 
measuring element for instruments 
of high precision. Not only is the 
modulus of elasticity of this spring 
unaffected by temperature changes, 
but its creep and hysteresis errors 
are about 10% of that of the or- 
dinary steel commercial spring. 


DOING IT EASILY 
THE HARDEST WAY 
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Only forced convection heating could put uniform 
heat clear to the center of these tightly packed 
coils and have them on their way to the drawing 
dies in something less than one hour. Add to this 
economy of time in loading trucks and baking, the 
factor of materially reduced fuel consumption per 
day, and you have one of the important reasons for 
the present sound preference for Morrison rod 
baking equipment. The whole story is well worth 
your careful investigation. 
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Other Morrison equipment is designed for annealing, heat- 

treating, and galvanizing; tank and pot heating; and other 

industrial process heating applications utilizing the recir- 
culating forced convection method. 


MORRISON 
“NGINEERE? 


Morrison Engineering Company, Inc. 
5005 EUCLID AVE. 





Rear view Southwark-Hydekampf Universal ~ CLEVELAND, OHIO 


ing Machine, showing spring assembly. 
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ELEVATOR SUPPLIES CO., Inc., HOBOKEN, N. J. 


Manufacturers of 


WIRE DRAWING 
MACHINERY 





Type B Wire Drawing Machine 


Liberal 


proportioning, 


A complete line, minumum slip, wire drawing equipment built primarily for 
high speed wire drawing production. 
mounting, efficient power transmission, freedom from belts or chains, positive 
variable speed drive to spoolers to maintain uniform wire speed, accurate wire 
tension control at the point of spooling are a few of the features contributing 
to long life, efficient operation, economical production, clean and excellently 
wound quality wire. 


anti-friction 








Type of Machine | 





With or without 
Spoolers 


With or without 
Coiler 


Size of finished wire 
B&S gauge 


Number of Dies 


Finished Wire 
Speed—FPM 


A 


Yes 


Yes 


34-44 


16 
5000 


Yes 


26-34 


5000 


12 or 13 


4000 


D 


Yes 


Yes 


+H 
we 
te 
nw 


3500 
| 


BB 


Yes 


Yes 


26-34 


13 


2500 to 
3500 


1 


#2-12 


5-7-9-ll or 13 


2500 & 1000 
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News and Notes of the Spring 
Industry 
(Continued from page 97) 
thus permitting normal spring ac- 
tion under mild stress. Chromium 
vanadium spring steel (S. A. E. 
1650) thas been specified for the 
leaves of these springs. 
+ + + 
Recent Literature on Springs 
* ODERN Freight Car 
Trucks”, Baldwin Locomo- 
tives, October 1936. Describes self- 
aligning Spring Plankless Truck. 
The use of standard springs, eith- 
er coil, coil-elliptic or some coil- 
snubber is possible without special 
provision. The Simplex high speed 
truck is also described. 
+ + + 
* ETAL Coatings that Protect 
Other Metal Surfaces”, J. F. 
Kelly, Electrical Manufacturing, 
December, 1936. Treats subject of 
plating generally. Steel Springs 
that are cadmium plated often be- 
come brittle due to absorption of 
hydrogen. Treatment recommend- 
ed by author for overcoming this 
tendency is heating in an oil bath 
for two to three ‘hours at a temp- 
erature of 480° F. 
+ + + 
“ED ARRIERS to Hurdle in Suc- 
cessful Spring Making”, The 
Mainspring Dec., 1936. Publication 
of the Wallace Barnes Co., Bristol, 
Conn. This article treats with some 
of the problems encountered in 
spring manufacturing under the 
following heads, Design, Manufac- 
turing Variations, Choice of Mater- 
ial, Defects in Material and Im- 
proper Heat Treatment. 
+ + + 
Exports and Imports of Wire 
(Continued from page 93) 
Russia (2,953), and British In- 
dia (2,738). Next came shapes 
(5,817 tons), almost entirely from 
Belgium (4,543), and France 
(1,197). Ferro-manganese im- 
ports (4,684 tons) came mostly 
from Norway (2,845), the Nether- 
lands (1,242), and Poland (416). 
Solid and hollow bars (3,705 tons) 
ranked fifth and were supplied 
chiefly by Belgium (2,566), Francé 
(529), and Sweden (451). Then 
came ‘other’ pipe (with a total— 
2,902 tons—considerably lower 
than in October) principally from 
Germany (2,193), Sweden (385), 
and Canada (310). 


WIRE 
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Canada Ranks as Leading 
Supplier 

UPPLANTING Germany and 
Belgium which prior to No- 
vember had alternately been the 
chief suppliers of iron and _ steel 
products to the United States, Can- 
ada assumed that rank during the 
month reviewed. Its total of 12,- 
586 tons was almost entirely of 
spiegeleisen (11,055), pig iron 
(648), and ‘other’ pipe. Belgium 
followed with participation to the 
extent of 9,689 tons, of which the 
predominating items were shapes 
(4,543), solid and hollow bars (2,- 
566), ‘other’ hoops (1,579), and 
sheets (497). The Netherlands 
confined its trade of 5,431 tons pri- 
marily to pig iron (4,147), and 
ferro-manganese (1,242). Nor- 
way’s sales (4,732 tons) were 
largely of ferro-manganese (2,- 
845) and_ spiegeleisen (1,757). 
Germany ranked next with a total 
(4,617 tons) considerably lower 
than in previous months, and made 
up mostly of ‘other’ pipe (2,173), 
sheets (1,060), barbed wire (362), 
nails, tacks, and staples (341), and 
sheet piling (183). Sweden sent 
in 3,225 tons largely of wire rods 
(1,061), ‘other’ pipe (385), round 
iron and steel wire (346), and 
sponge iron (315). = 
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that makes 
A HIT 
with 
production 
men 


> +. + 
HE trade in Card Clothing— If production difficuities are slowing up output and 
19,513 square feet valued at causing too many rejections .. . let a Keystone wire 
$21,907—was practically identical expert go gunning for the trouble. It may be that 
with that in October—and was cov- our technical staff can develop a special wire that 
ered by the United Kingdom (18,- will put a quick end to the trouble. 


533 square feet and $20,449), 
France (660 square feet and $1,- 
040), Germany (300 square feet 
and $327), and Switzerland (20 
square feet and $91). 
+ + + 
poets of Wire Cloth and 
Screening registered a sharp 
increase (61.5 percent) when a K E y S O N E 
total of 127,935 square feet was 
received from Japan (51,740), : pe 
Germany (37,458), Canada (15,- STEEL & WIRE CoO., Dept. W, Peoria, Illinois 
923), the Netherlands (15,285), 


and France (7,529). M S O 
esa! aa? HIGH CARBON is Bright, Annealed, 


IRE Heddle receipts were at OR G SPRING 


And even if production is going along nicely .. . 
you'll find Keystone a mighty good source of wire. 
We pride ourselves on accuracy and unfailing uni- 
formity. We’ll welcome a chance to tell our story. 
Write. 


Tinned, Coppered, 


a considerably lower level LOW CARBON 7 WI RE ieee 
(40.5 percent) when 649,000 pieces et 
were received entirely from Ger- © Sex » wine . 
many. 








(Please turn to page 102) 
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Wire Association 


— New Members — 


The following list represents new members of 
the Wire Association who have joined since the 
meeting held in Cleveland, October 19-23, 1936. 


ANDZULIS, JOSEPH M., Foreman, 
The Bridgeport Screw Co., 
Bridgeport, Conn. 


BABB, C. W., Factory Supt., 
The Columbus Bolt Works Co., 
Columbus, Ohio. 


BROADDUS, E. T., Representative, 
Firth Sterling Steel Co., 
Chicago, Illinois. 


BUCHANAN, D. D., Asst. General Mer., 
Union Drawn Steel Co., 
Massillon, Ohio. 


CHATTERTON, EDWARD R., Treas., 
E. W. Twitchell, Inc., 
Philadelphia, Pa. 


COHN, RALPH F., Asst. to Pres., 
Pines Winterfront Co., 
Chicago, Illinois. 


CONLEY, G. C., Foreman, 
Packard Electric Division 
General Motors Co., 
Warren, Ohio. 


COOCH, L. S., Metallurgist, 
Buffalo Bolt Company, 
North Tonawanda, N. Y. 


CORNELIUS, TAYLOR, Asst. Supt. Wire Mill, 
Aluminum Company of Canada, Ltd., 
Shawinigan Falls, P. Q., Canada. 


DRAKE, GEORGE L., Sales Mer., 
Hoist Division, 
Harnischfeger Corp., 
Milwaukee, Wis. 


DUNKELBERGER, L. E., Chief Engr., 
Reynolds Wire Co., 
Dixon, III. 


EATON, R. M., Resident Mer., 
Hazard Insulated Wire Works, I 
Wilkes-Barre, Pa. 


FASSINGER, CHARLES, SR., Vice Pres., 
Oliver Iron and Steel Corp., 
Pittsburgh, Pa. 
FRIEDMAN, J. H., Vice President, 
National Machinery Co., 
Tiffin. Ohio. 
GAINES, FREDERICK W., 3rd, Mech. Engr., 
Ajax Manufacturing Co., 
Euclid, Ohio. 
GLEASON, W. W., Superintendent, 
Nachman Spring-Filled Corp., 
Chicago, Illinois. 
GORDON, C. S., Wire Development Enegr., 
Bell Telephone Laboratories, Inc., 
New York City. 
GOULD, WILLIAM, Mech, Engr., 
New York City. 
GUNDSTROM, E. W., Asst. Plant Mer., 
Rome Cable Corp., 
Rome, N. Y. 
GUSCOTT, LOWELL E., Supt., 
United Screw & Bolt Corp., 
Cleveland, Ohio. i 
HAARBAUER, H. W., Supt. Wire Mill, : 
The Townsend Company, 


New Brighton, Pa. H 

4 

HAGUE, JOSEPH A., Dist. Sales Mer., t 
Pittsburgh Steel Co., ; 
Cleveland, Ohio. 7 

f 

HERMAN, WILLIAM P., President, k 
General Insulated Wire Corp., i 


Providence, R. I. 
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Wire Association 
— New Members — 


HOOVER, J. R., Asst. Manager, 
Chemical Sales Division, 
B. F. Goodrich Company, 
Akron, Ohio. 


HUSSEY, R. M., Supt. Wire Dept., 
Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 


INGHAM, T. S., Asst, Sales Mer., 
American Chemical Paint Co., 
Ambler, Pa. 


INLAND, D. B., Secy. & Treas., 
Wolverine Bolt Co., 
Detroit, Mich. 


JACKSON, C. B. S., Manager, 
H. L. Brown Fence & Mfg. Co., 
Cincinnati, Ohio. 


KAVANAUGH, J. F., Mer., Wire Div., 
The C. O. Jelliff Mfg. Corp., 
Southport, Conn. 


KRUEGER, E. W., Representative, 
Keystone Steel & Wire Co., 
Chicago, Illinois. 


LAIDLAW, W. A., Secy.-Treas., 
Hamilton Wire Products, Ltd., 
Hamilton, Ontario, Canada. 


McCOY, FREDERICK A., Engr. of Tests, 
Sheffield Steel Corp., 
Kansas City, Mo. 


McGREEVY, J. G., Sales Manager, 
Apco Mossberg Corp., 
Attleboro, Mass. 


MOSLO, ERNEST, P., Owner, 
Ernest P. Moslo Co., 
Cleveland, Ohio. 


NORTON, L. H., Director of Purchases, 
National Screw & Mfg. Co., 
Cleveland, Ohio. 


OBERHAUSER, THOMAS W., Sales Mer., 
Wire & Tubular Products, 
Laclede Steel Co., 
St. Louis, Mo. 


PETERSON, R. O., Development Engr., 
Osborn Manufacturing Co., 
Cleveland, Ohio. 


QUINN, J. J., Managing Director, 
Metal Products, Ltd., 
Marina Industrial Estate, 
Cork, Ireland. 


RENNELL, H. H., Secy.-Treas., 
The C. O. Jelliff Mfg. Corp., 
Southport, Conn. 


ROLLE, CARL, Mechanical Engr., 
International Nickel Co., Inc., 
New York City. 

ROTH, EUGENE, Mer., 

Union Wire Die Corp., 
Worcester, Mass. 


SANDELIN, ROBT. W., Metallurgist, 
Atlantic Steel Company, 
Atlanta, Ga. 


SMITH, VAN DORN C., Sales Dept., 
Oakite Products Inc., 
New York City. 


SMITH, W. W., Superintendent, 
Pittsburgh Screw & Bolt Corp., 
Pittsburgh, Pa. 


SPEAR, EMERSON, Vice President, 
Pacific Wire Rope Co., 
Los Angeles, Calif. 


SPOWERS, W. H., Jr., 
Consulting, Engr., 
New York City. 


TATNALL, RODMAN A., Engineer, 
Wickwire Spencer Steel Co., 
Worcester, Mass. 


WEIKEL, GEO. A., Sales Engr., 
American Chemical Paint Co., 
Evanston, Illinois. 


WELLINGS, A. J., Lieut.-Comm., 
Inspector of Material, 
U. S. Navy Gun Factory, 
Washington. D. C. 
(Honorary Member) 
WICKWIRE, CHESTER F., Vice Pres., 


Wickwire Brothers, 
Cortland, N. Y. 


WILCOX, RICHARD L., Vice President, 
Waterbury Farrell Fdry. & Mach. Co., 
Waterbury, Conn. 


WILLIAMS, ROBT. C., Chief Chemist, 
The Ironsides Company, 
Columbus, Ohio. 
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FURNACES FOR HEAT TREATING WIRE 


we 











Wire patenting furnaces built by Surface Combustion are producing the 


output of many of the largest wire mills in the country—and are steadily 
maintaining their high efficiency and dependability in the face of con- 
stant over-loads. Sound design, the best of materials and careful engi- 
neering protect owners of these furnaces against excessive maintenance 
cost. Improved physical properties, dependable uniformity and cleaner 
surface of the product has been obtained with increased production ca- 
pacity at the lowest cost per ton in all SC furnaces— patenting, annealing, 
hardening, spheroidizing and galvanizing. Ask SC engineers for further 


information. 


SURFACE COMBUSTION CORPORATION .. . Toledo, Ohio 


S WIR IFAC IB Sc) pce ese cher 
COMBUSTION 


IZING, ANNEALING FURNACES for 
CONTINUOUS or BATCH OPERATIONS 
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Discussions At The 


Wire Association Meetings 


AT CLEVELAND — OCTOBER, 1936 





Now Available In 
Stenographic Minute Form 


Price $5.00 Per Copy 





INTERESTING DATA ON 
STRAIGHT LINE CLEANING . . . MATERIAL HANDLING ree 
FURNACE ATMOSPHERES . .. PATENTING ... NORMALIZING... 
DIES AND LUBRICANTS ... TESTING... 
ELECTRODE STEEL... SPRING MAKING ... 
PLASTIC FLOW OF METALS IN COLD WORKING ... 
LEAD SHEATH FOR POWER CABLE... 


POWER REQUIREMENTS FOR COPPER WIRE DRAWING ... 





To Those Who Attended the Meetings and Who Paid The Registration Fee, 
The Cost is $2.50 





LIMITED EDITION - - - - - LIMITED EDITION 


MAIL YOUR ORDER TODAY TO 


Richard E. Brown, Secretary 
THE WIRE ASSOCIATION 


17 EAST 42ND STREET NEW YORK, N. Y. 





Exports and Imports of Wire 
(Continued from page 99) 


MPORTS of Fourdrinier and 
Other Paper-Making Wire at 
27,515 square feet compared with 
29,813 square feet in October, and 
were purchased from Austria (10,- 
828), Germany (8,017), France 
(4,967), and Sweden (3,702). 
+ + + 
GAINST no trade in the two 
preceding months, imports of 
Wire Fencing and Netting, galvan- 
ized before weaving, amounted to 
96,700 square feet, the countries 
of supply being Germany (71,000, 
and the Netherlands (25,700). Of 
the galvanized after weaving grade, 
a sharp decline was recorded in 
receipts aggregating 371,000 
square feet—against 2,347,325 
square feet in the previous month. 
The November total was supplied 
by Germany (355,000), and Bel- 
gium (16,000). 
+ + + 
XPORTS of iron and steel wood 
screws during November, 1936 
totaled 24,673 gross valued at $3,- 
645. Of this total Italy took 10,- 
173 gross valued at $1,614; Mexico 
4,720 gross valued at $509; Cuba 
4,242 gross valued at $492; Can- 
ada 1,119 gross valued at $271; 
Honduras 787 gross valued at 
$104. 
+ + + 
Poe of brass wood screws 
during the same month totaled 
7,032 gross valued at $2,682. Of 
this total the Philippine Islands 
took 5,364 gross valued at $1,841; 
Canada 632 gross valued at $315; 
Panama 332 gross valued at $111; 
Cuba 219 gross valued at $108. 
+ + + 
MPORTS of wood screws during 
the same month totaled 48,500 
gross valued at $2,954. Of this 
total Japan supplied 22,780 gross 
valued at $1,599; Belgium 25,700 
gross valued at $1,351 and Canada 
20 gross valued at $4. 
+ + + 





The 1937 
Wire Association Meeting 
Will be Held at 
Atlantic City, N. J. 
October I8th to 22nd, 1937 
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Cable Developments in 1936 
(Continued from page 72) 


electric conducting wires, is placed 
over the central conductor, which 
is insulated with either rubber or 
cloth. 
+ + + 
T is intended for use on over- 
head circuits, for both primary 
and secondary distribution, in- 
stead of bare-, weatherproof-, or 
tree-wire, or instead of insulated 
cable on messengers. 





NOTHER notable improvement 

in oil-filled cable was effected 
by the use of copper-bearing lead 
sheath for the more usual appli- 
cations. This results in a material 
saving as compared with the tin 
alloy lead sheath previously util- 


ized. 
+ + + 


Processes 
DEVICE for measuring vari- 
ations in the thickness of lead 
sheath, as it is applied to the cable, 
was developed and put into use. 


Fig. 31-2. Amplifier and recording instrument for cable-lead thickness 
+ + + + 


gauge. 


Paper-insulated Cable 


ONSIDERABLE progress has 

been made in the manufac- 
ture of oil-filled cable since the 
first ones were installed in New 
York and Chicago in 1927. This, 
together with the satisfactory 
record of this type in service, has 
made possible a reduction in insul- 
ation thickness, which, including 
those made from time to time in 
the past brought the insulation 
thickness in 1936 to 22 per cent 
less than that used on the original 
oil-filled cables. 

+ + + 

HIS reduction makes for great 

economy not only in the cable 
itself but in the accessories used 
with it. It also reduces the dia- 
meter and weight, making it easier 
to handle. 
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The sheath is tested simultane- 
ously at four points around its cir- 
cumference (Fig. 31-1), and the 
results are expressed, and a record 
made, by a recording instrument 
(Fig. 31-2), in per cent variations 
from the average thickness. The 
use of this gauge is an aid in the 
control of lead concentricity. 
+ + + 
Accessories 

NEW stop-joint for 69-kv oil- 

filled-cable applications serves 
the dual purpose of splicing to- 
gether lengths of hollow-core oil- 
filled cable and provides features 
for the control of internal pres- 
sures on the cable oil. It is much 
smaller and less expensive than its 
predecessors, resulting in greatly 
improved economy on the cable 
line and in a saving in manhole 

(Please turn to page 109) 





Boosts 
the Speed 
—One 


Annealing 


You can draw Stainless Steel 
Rod from .281’” to .020/ 
with only one annealing, us- 
ing AMALOY as the lubricant. 


Faster and more dependable 
production means lower costs 
and greater earnings. 


AMALOY prolongs the life of 
your dies. Its protective coat- 
ing is a distinctively different 
lubricant that adheres to the 
wire all through the drawing 
operation, down to the finest 
strands, thus insuring a long- 
er life and usefulness of dies. 


A number of 
Manufacturers of 


Insulated Wire 


use AMALOY as a substitute 
for pure tin coating on rub- 
ber insulated copper conduct- 
ors at a fraction of the cost 
of tin and with better results. 
Approved by Underwriters 
Laboratories. 


A Protective Coating 


for Automotive Manufactur- 
ers on Battery Cable, Ter- 
minals, Ground Straps and 
other types of Battery Hard- 
ware, 





American Itekel hat: 
& Foundry Company 


Sales Office: 
511 Fifth Avenue, New York, N. Y. 


Factory : 
5502-5524 Second Ave., Brooklyn, N. Y. 
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Y Valve 


Duriron Y valves are full opening; 
can't stick; won't score; the rising 


out of alignment. 


The Duriron Plunger-Release plug 
valve has a simple device for releas- 
ing the plug; especially suitable for 
places where valve is apt to stick 
from lack of use. 


445 N. Findlay St. 


“Plunger-Release” 
Plug Valve 


stem is guided so that it can't get 





Lubricated 
Plug Valve 


All Have Great Resistance To Acid 


The lubricated valve, Nordstrom 
type, combines the acid resistance of 
Duriron with the Nordstrom lubricat- 


ing features. 


Where valves corrode, try Duriron- 


valves. Bulletin No. 161 contains de- 
tailed information. Write for a copy. 


THE DURIRON COMPANY, Inc. 


Dayton, Ohio 








Balloff et 


45-51 ADAMS ST. 








New American 
[COs 5-3 5 Rk 
over 5,000 square ft. of space. 


Balloffet Dies & Nozzle Co., Inc. 


" QUALITY DIES SINCE 1870" 


BALLOFr, 


PRECISION DRILLERS 


Plant of the 
occupies 


GUTTENBERG, N. J. 
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Progress in Engineering Knowledge 
During 1936 


By P. L. Alger 
Engineering General Dept. 
General Electric Company 

Materials Engineering 
Metals 
TUDY of age-hardening alloys 
has been continued on an en- 
larged seale.“) Such alloys, which 
have the property of hardening 
with the passing of time at rela- 
tively low temperatures, form the 
best permanent magnets and are 
used whenever high strength at 
high temperature or light weight 
is required. Age hardening is pro- 
duced by “strain keys” in the slip 
planes, resulting either from pre- 
cipitation of a compound from a 
supersaturated solution, or from 
diffusion of atoms along preferred 
planes. The latter, or lattice- 
strain type of hardening, is funda- 
mental to the duralumin alloys and 
to permanent magnets; the former, 
or precipitation hardening, to 
high-speed tool steel. Recent pro- 
gress has consisted in learning how 
to efficiently control quenching 
and reheating temperatures, in de- 
termining the duration of time to 
secure optimum qualities, and in 
developing more scientific methods 
of selecting alloys for specific pur- 
poses. 
+ + + 


HE solidus lines in the iron-rich 

portions of the iron-tungsten 
and iron-molybdenum binary alloy 
systems have been determined 
with increased precision as the 
result of a series of measurements 
of the melting temperatures of 
wire specimens.‘*) By an extensive 
metallographic investigation, cor- 
relating data supplied by micro- 
structure, diffraction patterns, and 
chemical analyses, a tentative con- 
stitutional diagram of the moly- 
bdenum-carbon system in the 
range from 0 to 12 per cent car- 
bon has been constructed.) 





(‘)“Age-Hardening Alloys and Their Applica- 
tions,” by R. H. Harrington, General Electric 
Review, vol.. 39, No. 3, Mar. 1936, pp. 124-127 

(*)“*Notes on the Solidus Temperatures in the 
System Iron-Tungsten and_ Iron-Molybdenum,” 
by W. P. Sykes, Transactions American Society 
o. Metals, vol 24, no. 3, Sept. 1936, pp. 541-550. 

@)“A Study of the Molybdenum-Carbon Sys- 
tem.”” by W. P. Sykes, Ken R. Van Horn, and 
C. M. Tucker, American Institute of Mining and 
Metallurgical Engineers, Technical Publication 
No. 647, c. 1935, 14 pp. 
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EW information has been pre- 

sented on the notch sensitiv- 
ity, endurance limits, and damping 
capacity of metals, indicating that 
steels with high damping coeffici- 
ents are resistant to failure at 
sharp notches, but not to over- 
stress, while low damping steels 
are resistant to overstress, but are 
sensitive to notches.) Increase in 
grain size increases the damping 
capacity, and the work harden- 
ability, thereby decreasing the 
effects of high local stresses. Thus 
grain size and damping capacity 
seem of prime importance in select- 
ing the best steel for a particular 
type of stress. 

+ + + 
NDERLYING all the diverse 
magnetic characteristics of 

steel and its alloys, there are such 
fundamental similarities that it ap- 
pears possible to describe them all 
more simply, and in terms of fewer 
physical constants, than has yet 
been done. Some stimulating sug- 
gestions along this line, presenting 
all ferromagnetic data in terms of 
the two independent components of 
the magnetic flux, H, and B—H, 
have recently been presented.) 

+ + + 

Insulating Materials 

HE reactions of nickel, iron, 

chromium, manganese, and 
their oxides with magnesium and 
beryllium oxides at 1000 to 1200 
C were studied to determine the 
effects of impurities on the elec- 
trical insulating materials used in 
high-temperature heating  ele- 
ments.) It was found that nickel 
reacted least, and manganese most 
rapidly, that their oxides caused 
less reaction than the elements, 
and that beryllium oxide reacts less 
rapidly than magnesium oxide, the 
reaction in every case being ac- 
companied by a decrease in the in- 
sulating value. 

+ + + 
AREFUL experimentation on 
the factors affecting the life of 

oil-impregnated paper in high- 
~ (‘)“Damping Capacity, a Factor in Fatigue,” by 
G. R. Brophy, Transactions American Society of 
Metals, vol. 24, no. 1, Mar. 1936, pp. 154-185. 
()“New Analysis of B — H Curves and Its 
Application to Ferro-magnetic Behavior,” by C. 
MacMillan. General Electric Review, vol. 39, nos. 


5 and 6, May and June, 1936, pp. 225-231 and 
284-292. 





(5)“Solid Reactions at 1000 to 1200 C Between 
MgO or BeO and Ni, Fe, Cr, Mn, and Their Ox- 
ides,”” by Louis Navias, Journal of the American 
Ceramic Society, vol. 19, no. 1, Jan. 1936, pp. 1-7. 


(Please turn to page 106) 
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“Draht-Welt” 





WHOEVER UNDERSTANDS GERMAN 


Should Read 


A weekly for the wire industry 


and related lines. 
Ze 
Subscription price: Rm. 6.50 quarterly 
Sample copies free on request from: 


Zl 


Martin Boerner — Verlag 
Halle — Saale 


Germany 


(Wire World) 











HE illustration above shows an 
Elwell-Parker Electric Com- 


pany, Cleveland, Ohio, electric 
truck handling live skids—copper 
wire. These machines have a capac- 
ity of 3000 lbs., and are the small- 
est trucks in the industry capable 
of handling skids of the same size 
and capacity formerly used with 
hand lift trucks. 


HE principal units of its con- 

struction are standardized 
with other Elwell-Parker trucks, 
tractors and cranes, providing in- 
terchangeabiiity and eliminating 
the need for carrying large stocks 
of spare parts. These trucks are 
fully described in a bulletin issued 
recently by this company and a 
post card request will bring a copy 
to you. 
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Aimco New Wire Insulating Machine 
Simple in construction, high speed produc- 
tion, moderate in price, and costs little to 
operate. Ball bearings throughout, helical 
gears, Vee belt spindle drives, minimum floor 
space. 

Versatile—applying cotton, silk, paper, and 
transparent film such as “Cellophane”, with 
equal facility and at high speeds. 

Production figures gladly furnished. 


€ST 1655 Alco INC.I9IS 

“‘“qmerican’ 
NSULATING 
[ACHINERY 
COMPANY 


@EG.U.3 PAT. OFF. 


517 West Huntingdon St. 

















Ennsvivania USA 











THE ONLY WAY 
TO MEASURE WIRE 
ACCURATELY 


is to run it through a dependable wire 
measuring machine. Productimeters are 
used in most of the wire plants of the 
United States for getting accurate footage on 
coils, reels, and spools, measuring off wire, and 
in manufacturing wire products. : 
These sturdy, accurate, machines can be mounted 
anywhere and are adapted to wire, cable and rope 
from .005 to 14%“ in diameter. Send for catalog 
section No. 3. 













DURANT MFG. CO. 


1928 N. Buffum St. 180 Eddy St- 
Milwaukee, Wis. Providence, R. L 


Productimeters 
[l[ THE spreDomerens oF InDUSTEY {)} 











Wire Bunching Machines 


NEW TYPE — HIGH SPEED 
SELF CONTAINED — EASILY MOVED 


Will produce 4,500 to 36,000 feet of bunched wire per hour. 
Reel capacity 350 Ibs. 


Write for complete information today. 


New England Butt Conipany 
DEPT. W-2 PROVIDENCE, R. I. 
CHICAGO OFFICE — 20 NORTH WACKER DRIVE 








Bocome Dualit Y, Gonsctous 
DIAMOND DIES 


WW OF QUALITY — DEPENDABILITY — 
Ricans AND DURABILITY—AT A LOW PRICE. 


RUSCH DIAMOND DIES now being used by the leading mills for drawing 
copper, phosphor bronze, high and low carbon steel, nickel, aluminum and 
other alloys show that they WILL OUTDRAW ANY other DIAMOND DIE. 


RUSCH WIRE DIE CORPORATION 
275 SEVENTH AVENUE, NEW YORK, NEW YORK 


She - SU. MB sovion a Made GY, tamond D, te 








Progress in Engineering Knowledge 
During 1936 
(Continued from page 105) 
voltage cables has been carried on, 
using new methods of analyzing 
the hydrophil, metal soaps, and gas 
contents of the oil throughout its 
life.“") One conclusion reached was 
that there is an optimum hydrophil 
content that gives maximum life, 
with tolerable dielectric loss. The 
beneficial effect of impregnation 
of cable paper with carbon-dioxide 
and reevacuating it after a pre- 
liminary vacuum treatment to re- 
move the air is shown in Fig. 2.) 
The seven to ten times greater solu- 
bility in oil, high dielectric 
strength, and complete chemical 
stability of carbon-dioxide account 

for this gain in performance. 
+ + + 

ONTINUED study of the short- 

time breakdown strength of 
solid insulation indicates that the 
mechanism of failure is distinctly 
different, depending on whether 
the time to breakdown is less than 
3 microseconds, more than 10° 
microseconds, or intermediate be- 
tween these values.!*) Fig. 3 illus- 
trates these effects, for which a 
full explanation is not yet avail- 
able. 

+ + + 

| N connection with studies of the 
! temperature distribution in 
evacuated lamp bulbs, accurate 
values of the heat conductivity of 
tungsten were determined experi- 
mentally over the range from 273 
to 600 K.°*% Complete equations 
governing the temperature distri- 
bution, resistance, and heat flow in 
a tungsten filament, taking into 
account the effects of the leads and 
of spring supports were developed, 
and tables were given of the cur- 
rent, voltage, resistance, and net 
energy radiated, as functions of 
filament temperature. ‘”) 
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(1)“Tests on Oil-Impregnated Paper,” by 
Hubert H. Race, Electrical Engineering, vol. 55, 
no. 6, June 1936, pp. 590-599. 

(2)“Carbon-Dioxide Treatment and Paper 
Washing for High-Voltage Cable,” by G. B. Shank- 
lin, General Electric Review, vol. 39, no. 8, Aug. 
1936, pp. 370-372. 

(3)“Breakdown Curve for Solid Insulation,” by 
Vv. M. Montsinger, Transactions American Insti- 
tute of Electrical Engineers, vol. 54, 1935, pp. 1300- 
1301. 

(*°)“The Heat Conductivity of Tungsten and 
the Cooling Effects of Leads Upon Filaments at 
Low Temperatures,” by Irving Langmuir and 
John Bradshaw Taylor, Physical Review, vol. 50, 
no. 1, July 1, 1936, pp. 68-87. 

(°7)“Radiation and Absorption of Energy by 
Tungsten Filaments at Low Temperatures,” by 
Irving Langmuir and J. Bradshaw Taylor, Journal 
of the Optical Society of America, vol. 25, no. 10, 
Oct. 1935, pp. 321-325. 
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A Special Computer for the Wire 
Industry 


(Continued from page 73) 


Given: Initial wire diameter 
and Per Cent of Reduction. 
To Find: The second diameter. 
A. Set initial diameter at “D 

Set DIA”. 
B. Under Per cent of Reduc- 


tion, read second diameter. 
+ + + 


Example 

Given: 150” diameter wire to 
be reduced 30% in sectional 
area. 

To Find: Second diameter. 

A. Set 15 at “D Set DIA”. 
B. Under 30% read 125; Sec- 
ond diameter is .125”. 
+ + + 

Given: Two wire diameters. 

To Find: Per cent of Reduction 
in sectional area between 
these two diameters. 

A. Set larger diameter at 
arrow point “D Set DIA.” 
B. Over smaller diameter 

read Per cent of Reduction. 
+ + + 
Example 

Given: .090” and .050” wire 
diameters. 

To Find: Per cent of Reduction 
in sectional area between 
them. 

A. Set 9 of diameter circle at 
“D Set DIA.” 
B. Over 5 on diameter circle 
read 68%. 
+ + + 
2. Wire Strengths 
Hold card so that the words ‘Per 
Square Inch Semi-circle” are at the 
TOP. 

Given: Wire diameter and ac- 
tual wire strength. 

To Find: Strength of this di- 
ameter wire per square inch 
with this actual breaking 


strength. 
A. Set wire diameter at “S 
Set DIA.” 
B. Move _ straight-edge to 


actual wire strength on 
Wire Strength Circle. 
Straight-edge will indicate 
per square inch strength on 
Per Square Inch Semi-cir- 


cle. 
i’: + 
Example 
Given: .070” diameter wire 


(Please turn to page 108) 
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Learnabout PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corresion in the mill and in 
shipping. Paralan-coated wire can be spot welded or 
soldered without cleaning. Also, Paralan leaves surfaces 
in good condition for all types of finishes—enameling, 
japanning, lacquering, plating, etc. 


Write for further information. We may be able to solve 
your difficulties. 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 




















| - DESIGNERS AND MANUFACTURERS 

| OF EQUIPMENT FOR 

| THE WIRE MILLS AND SPRING MAKERS 
| 


THE MACHINES THAT PUT THE ‘RINGS’ IN ‘SPRINGS’ 


UNIVERSAL SPRING COILERS 
TORSION SPRING MACHINES 
FLEXIBLE CASING AND 

FLEXIBLE METALLIC TUBE COILERS 


AUTOMATIC AND HIGH SPEED SPRING COILING 
AND WIRE MILL EQUIPMENT 


SLEEPER & HARTLEY, INC. 


WORCESTER - MASSACHUSETTS 






























VIANNEY 


250 E. 43rd. St., New York City 


Famous Wire Drawing Diamond Dies 











TRADE MARKS 


Does your product bear a distinctive trade mark? If so, can you 
prevent competitors from using it? Have you registered it in the United 
States Patent Office? A patent on the product is not necessary in order 
to register its trade mark in the Patent Office. Write us for information 
on trade marks and the Federal registration that entitles you to display 
with your trade mark, the notice “Reg. U. S. Pat. Off.” 


Lancaster, Allwine & Rommel 


Registered Patent and Trade Mark Attorneys 
438 Bowen Bldg.—815 15th St. N. W. Washington, D. C. 
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A Special Computer for the Wire 
Industry 
(Continued from page 107) 


with actual strength of 800 

lbs. 
To Find: 

inch. 

A. Set 7 at “S Set DIA.” 

B. Move straight-edge to 8 
on Wire Strength Circle. 
Straight-edge indicates 209 
on Per Square Inch Semi- 
circle. .070” diameter wire 
with actual strength of 
800 lbs. has 209,000 Ibs. 
per square inch strength. 


Strength per square 





95% 


of the pickling rooms 
of the world 


use 


RODINE 


in the pickling bath to 
save money and produce 
a better product. 


If you have a metal fin- 
ishing problem--pickling-- 
| cleaning -- painting -- con- 
sult our experts--Service 
Free. 





AMERICAN CHEMICAL AINTCO. 


AMBLER PENNA. Detroit 
6339 Palmer Ave., E. 

















Manufacturers of materials, tools 
and equipment for wire drawing and 
forming plants are constantly making 
improvements and additions to their 
lines. If you do not find the product 
or service in which you are interest- 
er, additional information will be sup- 
plied promptly. Simply address: 


WIRE & WIRE PRODUCTS 
17 East 42nd St. New York City 


Think of it!| 
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HILE this Computer was de- 
signed for use in the wire 
mill, it may be used in the rolling 
mill or any industry where the 
cross section of the material work- 
ed or processed is circular. 
+ + + 
HESE Computers will no doubt 
be manufactured of suitable 
material and distributed or offered 
for sale to the wire industry. 
+ + + 
HE writer will appreciate any 
comment as to the probable 
reception of this Computer by the 
industry, or any suggestions as to 
additional data to be included. 
+ + + 
HIS device is fully protected by 
copyright by the designer, Mr. 
Tom Gore, Jr. 
++ + 


Wire Association Questions and 
Answers 


(Continued from page 90) 


minutes, possibly going to a maximum of 
20 minutes, whereas present day practice 
differs from the tests, in that it takes 
about one half hour. This method of 
pickling will probably come to the front 
very fast.” 
+ + + 
Question No. 3013 
What is the cost of rolling %”, 7%” 
and 44” rods (common soft) and the cost 
of drawing wire %” rod to all gauges 
1 to 22? 
+ + +: 
Answer No. 1 
““r-HE conversion costs from 2” billets 
to %”, %” and 4” rods will run 
on a Morgan Mill from about $4.00 to 
about $4.50 per ton. 
+ + + 


HE data on the cost of converting 
rods into wire of various gauges 
raises a rather complicated question. 
The physical properties of the finished 
wire, finish required, accuracy of draw- 
ing, heat treatments required and num- 
erous other factors enter into the cost. 
+ + + 
An average cost for 12% wire drawn 
from No. 5 rod and to be used for 
common products is about $4.50 per ton.” 


+ + + 
A Review of Recent Wire Patents 


(Continued from page 91) 
ticularly adapted for winding bank 
wound coils. 

+ + 

No. 2,064,513, RADIO CABLE, Pat- 
ented December 15, 1936 by Edward F. 
Andrews, ‘Chicago, IIl. 

This cable is of generally flat form 
and comprises a group of conductors, in- 
cluding current conductors and a ground 
conductor in adjacent relation, with a 
separate antenna conductor and a spacer 
maintaining the antenna conductor in 
spaced relation to the other groups of 
conductors. 


No. 2,064,918, BOLT AND THE 
LIKE AND PROCESS OF MAKING, 
Patented December 22, 1936 by Charles 
Kaufman, Parma, Ohio, assignor to 
The National Machinery Company, Tif- 
fin, Ohio, a corporation of Ohio. 

The bolt is of the class formed of 
metal of stock which is cold worked by 
pressure operations. 

+ + + 


No. 2,065,066, THREAD ROLLING 
MACHINE, Patented December 22, 1936 
by Roy J. Freter and Albert H. Gaess, 
Waterbury, Conn., assignors to The E. 
J. Manville Machine Company, Water- 
bury, Conn., a corporation of Conn. 

In rolling threads in screws a fixed 
concave die is provided and a cooper- 
ating, continuously rotating, convex die 
for rolling the threads, the arcs of these 
dies having about the same vertically 
inclined axes. A_ vertically inclined 
track is provided down which the blanks 
feed by gravity, hanging by their heads 
directly to the entrance opening between 
the dies, the inclination of the track and 
the faces of the dies being so related that 
the blanks to be threaded pass down the 
track and between the rolling edges of 
the dies in about the same inclined plane. 

+ + + 


No. 2,065,423, BORDER FOR MAT- 
TRESS INNER SPRING UNITS, Pat- 
ented December 22, 1936 by Edward L. 
Bronstien, St. Paul, Minnesota. 

A surrounding marginal spring por- 
tion is provided consisting of a row of 
relatively narrow, elongated coil springs. 

+ + + 


No. 2,065,649, METHOD AND 
MEANS FOR PACKAGING COILS, 
Patented December 29, 1936 by Ear] I. 
Burke, Warren, Ohio, assignor to Re- 
public Steel Corporation, Youngstown, 
Ohio, a corporation of N. J. 

A shipping package is provided for 
heavy metal coils and comprises, essen- 
tially a flat rectangular cradle so shaped 
that the coils are positioned in end to 
end contact and in transverse relation. 

+ + + 


No. 2,066,201, METAL SHIELDED 
WIRE, Patented December 29, 1936 by 
Norman H. Jack, Philadelphia, Pa. 

This wire is of the type where a metal 
tube is provided into which the wire is 
inserted and the method consists in first 
softening the metal of the tube to the 
greatest possible degree, by annealing, 
then introducing the wire and _ then 
drawing the tube upon the wire until its 
outside diameter is reduced to that pre- 
determined for the finished product, 
without appreciably hardening the metal 
of the tube. 

+ + + 


Recovery of Stee! from Acid Brittleness 
(Continued from page 71) 

(4) The physical state of the steel. 

(5) The diameter of the specimen. 





Part Il outlining the results, discus- 
sions and interpretation of the results, 
and conclusions reached will be pub- 
lished in the March, !937 issue. 
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FOLDED PAPER FLATS 
PAPER INSULATION YARNS 
TWISTED “CELLOPHANE” 
YARNS 


E. W. TWITCHELL, INC. 


3rd & Somerset Sts. Phila., Pa. 











EYELETS 
ZINC WIRE 
ZINC STRIP 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 




















(RUE SCr) 


Machinery For 
Wire, Tube, And Brass Mills 
409 Mulberry St., Newark, N. J. 











Broden Construction Co. 


Wire Mill and Cold 
Rolling Equipment 
11730 Harvard Ave. 
CLEVELAND, OHIO 








WIRE DRAWING MACHINERY AND 
EQUIPMENT 
Rod Frames—16” Frames, 8” Frames 
—Take-Up Frames, Wire Pointers— 
Puller Tongs. 
General Castings for Wire Mill use. 
Circulars on Request. 


E. J. SCUDDER FOUNDRY & 
MACHINE CO. 
TRENTON, N. J. 
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CONTINUOUS ROD MAKING 


STRAIGHTENING AND POLISHING 
MACHINES 


W. A.SCHUYLER 


FISK BLDG. NEW YORK 











HIGH SPEED 


Welding Wire Straightening and 
Cutting Machinery 


Round Wire Straightening and 
Cutting Machinery 


Flat Wire Straightening and 
Cutting Machinery 


Roll and Rotary Wire Straighteners 


THE F. B. SHUSTER CO. 


New Haven, Conn. 
Straightener Specialists Since 1866 





Cable Developments in 1936 
(Continued from page 103) 


space. Comparatively, the new 
joint is 44 per cent smaller in dia- 
meter and 19 per cent shorter in 
over-all length than the older type, 
and has a cost of about 52 per cent 
less. Despite these reductions, the 
new joint has greater strength and 
is easier to install. 


+ + + 


NEW oil-resisting yellow var- 

nished-cloth type, of particular 
use for splicing and terminating 
cables, is treated with a varnish 
which is insoluble in oil. The 
new material also has exceptional- 
ly low loss electrically, and high 
dielectric strength. It has al- 
ready been demonstrated in labora- 
tory and field tests that it is a 
better product than the material 
previously used. 


+ + + 


William Gould 


ORD has just reached us that 

William Gould (Mechanical 
Engineer—Stevens’ Institute of 
Technology 1922) resigned his 
position as Industrial Engineer and 
Wire Mill Superintendent of 
Spring Products Corp. last July. 
Mr. Gould was with this concern 
from 1925 to 1927 and also from 
1931 to July 1936. His last work 
with them was the planning and 
supervision connected with the in- 
stallation of the plant in its new 
headquarters in Long Island City. 


+ + + 


OST recently he has prepared 
plans for a wire drawing in- 
stallation which will make 5,000,- 
000 Ibs. annually of spring and 
common wire. He has also been re- 
tained to supervise its installation 
and place it on a working basis.” 





Make your plans now 
to attend the Wire 
Association meetings, 
Atlantic City, N. J. 
Oct. 18-22, 1937 
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FOR SALE: 


Bellis Salt Annealing Furnace for wire rods 
and wire. Complete with all equipment for 
electric immersion heating. 


THE SENECA WIRE & MFG. CO. 


Fostoria, Ohio 








Kenneth B. Lewis 


CONSULTING ENGINEER 


Wire Mill Equipment, Layout and 
Practice 


17 East 42nd St. 43 Midland St. 
New York City Worcester, Mass. 
Phone: Murray Hill 2-4188 

Phone 5-6033 








Wire Mill Equipment, Stranding, 
Insulating, Drawing, Welding 
Thomson-Judd Wire 
Machinery Co. 
Subsidiary of 
Thomson-Gibb Electric Welding Co. 
Lynn, Massachusetts. 








TUNGSTEN, DIAMOND, TANTALUM 
DIES 


KELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 














Wire 
Drawing 
Diamond 

Dies 





COCHAUD 


WIRE DIE CORPORATION 
300 W. 56th ST.. NEW YORK 
Tel. Col. 5-1340 




















Continuous Straightening 
and Cutting Machinery 


With 
FLYING SHEAR 
for round and shaped wire. 


sah ts ee 2 


THE HALLDEN MACHINE 
COMPANY 


THOMASTON CONNECTICUT 
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For more complete information, consult the annual Directory, Index & Buyers’ Guide. 























ABRASIVES— 
Norton Co., Worcester, Mass. 


ANNEALING POTS AND BOXES 


Seudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 


ANODES—Nickel 


Seymour Mfg. Co., Seymour, Conn. 


ARMORING EQUIPMENT 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Seymour Mfg. Co., Seymour, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


BAKERS—Rod and Wire 


Lindberg Engineering Co., Chicago, IIl. 


Morgan Construction Co., Worcester, Mass. 


Morrison Engineering Co., Cleveland, O. 


BORON CARBIDE— 
Norton Co., Worcester, Mass. 


CEMENTS—Refractory 
Norton Co., Worcester, Mass. 


CHEMICALS—Cleaning 
Amaloy Division of American Machine and 
Fdry, Co., New York, N. 
American Chemical Paint Co., Ambler, Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin Co., The Wm., Pittsburgh, Pa. 
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CLEANING & PICKLING 
EQUIPMENT 
Broden Construction Co., Cleveland, O. 
Duriron Co., The, Dayton, O 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
COATING—Protective 
American Lanolin Corp., Lawrence, Mass. 
Amaloy Division of American Machine and 
Fdry, Co., New York, N. Y. 
COILERS—Sheet, Strip and Wire 
Broden Construction Co., Cleveland, O. 
ag a Birmingham Co., Ansonia, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 
COMPOUNDS—Cleaning 
Oakite Products, Inc., New York, N. Y. 


CONDUITS—lIron and Steel 
Youngstown Sheet & Tube Co., Youngstown, 


Ohio. ae 
CRANES—Block Stripping 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
CRANES—Cleaning House 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
CRANES—Electrical Traveling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
CRANES—Wire Mill 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
DIAMOND TOOLS— 
Rusch Wire Die Corp., New York, N. Y. 


DIES—Diamond 
Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J 


Cochaud Wire Die Co., New York, N. Y. 
Driver Harris Co., Harrison, N. J. 

Kelly Wire Die Corp., New York. N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Union Wire Die Corp., Stamford, Conn. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Lead Extrusion 
John Robertson Co., Brooklyn, N. Y. 


DIES—Repairs & Re-Cutting 


— Dies & Nozzle Co., Inc., Guttenberg, 


Cochaud Wire Die Corp., New York. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y, 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Union Wire Die Corp., Stamford, Conn. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Rod and Tube Drawing 


— Dies & Nozzle Co., Inc., Guttenberg, 
SS 


Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Union Wire Die Corp., Stamford, Conn. 


Vanadium Alloys Steel Co., Pittsburgh, Pa. 
Vianney Wire Die Works, New York, N. Y. 


DTES—Tantalum Carbide 


a Dies & Nozzle Co., Inc., Guttenberg, 
vas 
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Kelly Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 

Vanadium Alloys Steel Co., Pittsburgh, Pa. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Tungsten Carbide 
— Dies & Nozzle Co., Inc., Guttenberg, 
J 


Carboloy Co., Inc., Detroit, Mich. 

Firth- Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Union Wire Die Corp., Stamford, Conn. 
Vanadium Alloys Steel Co., Pittsburgh, Pa. 
Vianney Wire Die Works, New York, N. Y. 


DRAW BENCHES 
H. J. Rue: -h Machine Co., Newark, N. J. 
Scudder, * J., Fdry. & Machine Co., Tren- 
ton, N. J 
Vaughn Machinery Co., Cuyahoga Falls, O. 


ENGINEER—Consulting Wire Mill 
Lewis, Kenneth B., New York, N. Y. 


EQUIPMENT—Galvanizing 
Meaker Company, The, Chicago, IIl. 


EYELETS—Brass or Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 


FILLERS—Paper for Cable 
E. W. Twitchell, Inc., Phila., Pa. 


FURNACES—Annealing 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, IIl. 
Surface Combustion Co., Toledo, O. 
FURN ACES—Automatic 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O. 
FURNACES—Bright Annealing 
Electric Furnace Co., Salem. O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O. 
FURNACES—Electric 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, IIl. 
FURNACES—Hardening and Temp- 
ering 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O. 
FURNACES—Lead Melting 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, III. 
John Robertson Co., Brooklyn, N. Y 
Surface Combustion Co., Toledo, O. 
FURN ACES—Non-Oxidizing 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co.. Chicago, III. 
Surface Combustion Co., Toledo, O. 
FURNACES—Wire, Strip and Sheet 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O 
GALVANIZING—Special Process 
Meaker Company, The, Chicago, III. 
GEARS—Wire Mill 
Farrel-Birmingham Co., Ansonia, Conn. 
GRINDERS—Roll 


Farrel-Birmintham Co., Ansonia, Conn. 
Norton Co., Worcester, Mass. 
HANDLING EQUIPMENT—Material 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
HOISTS—Electric Traveling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
HOISTS—Monorail 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
INHIBITORS 
American Chemical Paint Co., Ambler, Pa. 
Parkin Co., The Wm., Pittsburgh, Pa. 
INSULATION—Cable or Cable Filler 
E. W. Twitchell, Inc., Phila., Pa. 
LATHES—Die Reaming 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 
LIME—Pulverized 
Warner Company, Bellefonte, Pa. 
LININGS—For Acid Tanks 
American Hard Rubber Co., New York, N. Y. 
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LUBRICANTS—Wire Drawing 
R. H. Miller Co., Homer, N. 
Oakite Products, "Inc. «+ New York, N. Y. 
MACHINERY—Armoring (Cable, 
Wire Hose) 
American Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J 
New England Butt Co., Providence, R. I. 
John Robertson Co., Brooklyn, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Braiding 
New England Butt Co., Providence, R. I. 
Watson Maehine Co., Paterson, N. J. 


MACHINERY—Brazing 

Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 

MACHINERY—Bunching 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Cable, Electric 
American Insulating Machinery Co., Phila- 
delphia, Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
baled Electric Welding Co., Lynn, 


Mass. 
Watson Machine Company, Paterson, N. J. 


MACHINERY—Chain Making 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Closing 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Coilers 
Broden Const. Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Const. Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester. Mass. 
Waterbury-Farrel Foundry & Machine Co. 

Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Copper Wire Draw- 
ing and Rolling 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, 0. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 


MACHINERY—Covering Wire— 
Syncro Machine Co., Newark, N. J. 


MACHINERY—Cutting 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Hallden Machine Co., Thomaston, Conn. 
F. B. Shuster Co., New Haven, Conn. 
W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley. Worcester, Mass. 
MACHINER Y—Electro - Galvanizing 
Wire 
Meaker Co., The, Chicago, III. 


MACHINERY—Enameling 
American Insulating Mach’y Co., Phila.. Pa 
Elevator Supplies Co., Inc., Hoboken, N. J. 


MACHINERY—Extruding 


John Robertson Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Flat Wire 
Broden Construction Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Forming 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Galvanizing Wire 
Broden Construction Co., Cleveland, O. 
Meaker Co., The, Chicago, Ill. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Gang Winders 

H. J. Ruesch Machine Co., Newark, N. J. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Grinding 

Norton Co., Worcester, Mass. 
MACHINERY—Insulating 

American Insulating Machinery Co., Phila. 

Elevator Supplies Co., Inc., Hoboken, N. J. 

New England Butt Co., Providence, R. I. 

Syncro Machine Co., Newark, N. J. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Lead Encasing 

Presses, etc. 

John Robertson Co., Brooklyn, N. Y. 
MACHINERY—Lead Stripping 

John Robertson Co., Brooklyn, N. Y. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Lock Washer 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Magnet Wire 

American Insulating Mach’y Co., Phila.. Pa. 

Elevator Supplies Co., Inc., Hoboken, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Material Handling 

Cleveland Tramrail Div. of The Cleveland 

Crane & Engineering Co., Wickliffe, O. 

MACHINERY—Measuring Wire & 

Cable 

Durant Mfg. Co., Milwaukee, Wis., and 

Providence, R. I. 

New England Butt Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Nail and Tack 

— Wm., Machine Works Co., Chicago, 


Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Panning 
American Insulating Machinery Co., Phila. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
MACHINERY—Pointing 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
E. J. Scudder Foundry & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Rod Mill 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia. Conn. 
Morgan Const. Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y. 


MACHINERY—Rolling Mill 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark. N. J. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Rubber Strip 
Covering 
Farrel-Birmingham Co., Ansonia, Conn. 


New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Rubber Tubing and 
Straining 
Farrel-Birmingham Co., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley. Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Screw Wire 
Sleener & Hartley. Inc.. Worcester, Mass. 
MACHINERY—Special 
American Insulating Mach’y Co., Phila. Pa. 
Rroden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
E. J. Seudder Foundry and Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Special—Combination 
Machine for Drawing, Cutting-to- 
length, Straightening and Reeling 
Bars from Coil in One Operation 
(Shumag Type)— 
W. A. Schuyler, New York, N. Y. 
MACHINERY—Spooling 
American Insulating Machinery Co., Phila. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
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Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 

Watson Machine Co.. Paterson. N. J. 
MACHINERY—Spring Making 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Staple 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Straightening 

Broden Construction Co., Cleveland, O. 

Hallden Machine Co., Thomaston, Conn. 

H. J. Ruesch Machine Co., Newark, N. J. 

W. A. Schuyler, New York, N. Y 

F. B. Shuster, New Haven, Conn. 

Sleeper & Hartley. Inc., Worcester, Mass. 
MACHINERY—Stranding 

New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Watson Machine Co., Paterson, N, J. 
MACHINERY-—Strip Steel 
Rroden Const. Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
M ACHINERY—Swaging 
Elevator Supplies Co., Inc., Hoboken, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley. Worcester, Mass. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. ‘ 
MACHINERY—Taping 
Amer. Insulating Mach. Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co.. Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Watson Machine Co., Paterson. N. J. 
MACHINERY—Testing Wire 
Henry L. Scott Co.. Providence. R. I. 
MACHINERY—Tinsel Rolling Mills 
Amer. Insulating Mach’y Co.. Phila., Pa. 
Elevator Supplies Co.. Inc., Hoboken, N. J. 
MACHINERY—Trolley Wire 
Vauehn Machinery Cv., Cuvahoga Falls, O. 
MACHINERY—Tube Mill 
H. J. Ruesch Machine Co., Newark, N. J. 
MACHINERY—Welding Wire 
Micro Products Co.. Chicago, III. 
F. B. Shuster Co.. New Haven, Conn. 
Thomson-Judd Wire Machinery Co., Lynn, 


Mass. ‘ 
MACHINER Y—Winding 
American Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wire Drawing 
American Insulating Machinery Co., Phila. 
Broden Const. Co., Cleveland, Ohio. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co.. Newark, N. J. 
E. J. Scudder «aad & Machine Co., 
Trenton, N. 
W. A. whee Mag “New York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. : 
MACHINERY—Wire Rope 
New England Butt Co.. Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Watson Machine Company. Paterson. N. J. 
MACHINERY—Wire Tinning 
American Insulating Mach’y Co., Phila.. Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
gt a grag Wire 
A. Schuyler. New York. 
MATERTAL HANDLING. EQUIP- 
MENT— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
MONORAIL SYSTEMS— 
“oy Tramrail Div. of The Cleveland 
e & Engineering Co., Wickliffe. 0. 
NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Strip 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


OVENS—Annealing or Drying 
Lindberg Engineering Co., Chicago, IIl. 
Ross Engineering Corp., New York, N. Y. 

PAPER—Insulating 
E. W. Twitchell, Inc., Phila., Pa. 


PATENT ATTORNEYS— 
Lancaster, Allwine and Rommel, Washing- 
ton, 
PICKLING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Parkin Co., The Wm., Pittsburgh, Pa. 


PICKLING—Tank Linings 
American Hard Rubber Co., New York, N. Y. 


POTS—Annealing, Case Hardening 


and Tempering 
Lindberg Engineering Co., Chicago, IIl. 


POTS—Lead Melting 
Farrel-Birmingham Co., Ansonia, Conn. 
John Robertson Co., Brooklyn, N. Y 

PRESSES—Hydraulic and 


Mechanical 
Farrel-Birmingham Co., Ansonia, Conn. 
John Robertson Co., Brooklyn, N. Y. 


PRESSES—Lead 
John Robertson Co., Brooklyn, N. Y. 
PULLERS—Wire 
E. J. Scudder Fdry. & Machine Co., Tren- 
ton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
PUMPS—Hydraulic 
John Robertson Co., Brooklyn, N. Y. 
REEL AND TENSION STAND— 
Sleeper & Hartley, Inc., Worcester, Maas. 
REEL CRUTCHES 
Watson Machine Co., Paterson, N. J. 
REELS—Annealing and Stranding 
Mossberg Pressed Steel Corp., Attleboro, 
ass. 
REELS—Impregnating 
gl Pressed Steel Corp., Attleboro, 
ass. 


REELS—Steel 


Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
REFRACTORIES—High 
Temperature 
Norton Co., Worcester, Mass. 
ROD BAKERS— 


Morrison Engineering Co., Cleveland, O. 


RODS—Wire—Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp.. Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co.. Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
— Sheet & Tube Co., Youngstown, 

io. 


ROLLS— 


Farrel-Birmingham Co., Ansonia, Conn. 


RUST PROOF COMPOUND 


American Lanolin Co., Lawrence, Mass. 


SHEET—Steel 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 


oO. 
R. H. Miller Co., Homer, N. Y. 


STRIP—Brass, Zinc and Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 
STRIP—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 


Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
-Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co.. Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
TANKS—Compound 
Watson Machine Co., Paterson, N. J. 
TESTERS—Wire 
Henry L. Scott Co.. Providence, R. I. 
TRAMRAIL SYSTEMS— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
TREADS—Safety 
Norton Co., Worcester, Mass. 
TRUCKS 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


TUBE BENDERS AND FORMERS 

H. J. Ruesch Machine Co., Newark, N. J. 
VALVES AND FITTINGS—Acid 

Proof 

Duriron Co., The, Dayton, O. 
VULCANIZERS 

Watson Machine Co., Paterson, N. J. 
VULCANIZING PANS 

American Insulating Mach’y Co., Phila., Pa. 


WIRE—Cold Heading 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Corp., Youngstown, O. 
Wheeling Steel Corp., Wheeling. W. Va. 
—- Sheet & Tube Co., Youngstown, 


WIRE—Electric 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
WIRE—Enameled For Coils 
rc Div. of Hudson Wire Co., Winsted, 
onn. 


WIRE—Manufacturers 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Co., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co.. Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 

Ohio 

WIRE—Nickel Silver and Phosphor 
Bronze 
Hudson Wire Company, Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 

WIRE—Non Ferrous to Specification 
For Special Purposes 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
— Div. of Hudson Wire Co., Winsted, 

nn. 


WIRE—Spring 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel and Wire Co., Peoria, IIl. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Seymour Mfg. Co., Seymour, Conn. 
— Sheet & Tube Co., Youngstown, 


WIRE-Steel—Also Coppered Steel— 


Also Galvanized Steel 

Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Laclede Steel Co., St. Louis, Mo. 

Pittsburgh Steel Co.. Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
— Sheet & Tube Co., Youngstown, 


WIRE. AN D STRIP—Brass, Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 





This is a carefully classified index of concerns who specialize in this industry and who advertise regularly in WIRE 
& WIRE PRODUCTS. Please mention WIRE when writing to these firms. 


112 


WIRE 























THE WATSON MACHINE COMPANY 


ESTABLISHED 1845 
PATERSON, NEW JERSEY. U.S. A. 


ENGINEERS - FOUNDERS - MACHINISTS 








INCLINE FRAME TAKEUPS Type “TI” 


-‘Takeue I 





WITH 


TRAVERSE CR 





W891A 

















Built standard in 30”, 42” and 60” sizes. 

Sturdy construction for heaviest loads and pulls. 

Shaft Drive from Capstan Section. 

Multiple Disc Slip Friction. 

Reel Shaft Swing Lock has no loose parts. 

Automatic Traverse - 16/1 Lay Range (Write for Bulletin). 























WITHOUT SHUTDOWN 
OR REPLACEMENT tl 





HEAT TREATING BOLTS | 
AND 
MISCELLANEOUS PRODUCTS 


, ; ; hy The above illustration 
Over 3 years continuous service without a replace- ' shows 2 continuous 
ment of any kind . . . without a dollar spent for a , Seece’ and ee 
repairs ... without loss of production or a shut down dies : ent bearing plant. 
for any furnace trouble whatever ... and still going “ti ’ We build Oil, Gas 
strong. That, briefly, is the story of our continuous — gc a eared 
chain belt conveyor type furnaces. They’re continu- ee rar vel mune eae eveer 
ous in service as well as in type. ; oa heating process. — 
Over 75 installations of these rugged continuous chain eee uence tare 
belt furnaces, handling products ranging in size from BRIGHT 
small bolts and springs to large crawler links for ANNEALING 
tractors, have proven them the most satisfactory we tg ger Phe ong 
machines built for the uniform, economical, produc- strip, tubing. 
tion heat treatment of miscellaneous small and SCALE FREE 
medium size products. HARDENING 


: 4 . ; ‘0 ' Bolts, nuts, coup- 
They are built for oil, gas or electric heat in several w lings, and other 
standard sizes, to fit any production requirement. threaded and _fin- 
D ished products as 
well as furnaces 
Tor USE ; for: 
Billet Heating 
me . ee d a Normalizing 
with special atmospheres fo Nitriding 
, TIKI ‘ Forging 
SCALE-FREE HEAT TREATING . Hardening and 
iy Drawing 
Send for illustrated bulletin and precio ol Et 
. ° es Cc. 
list of products handled .. . in- a : 
vestigate these furnaces for han- 
dling your products. 


Ask for Bulletin 
No. 4-30. 


THE ELECTRIC FURNACE CO. 


FUEL FIRED by .NG 7 Wile) iter ELECTRIC 
FURNACES FURNACES 


These furnaces are also built 





